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What’s ahead for electronics? 





LITTON INDUSTRIES 
MICROWAVE TUBES 


5 


[ 


KLYSTRONS 


LT-7504 
(L-3035) 
L-3257 
L-3227 


L-3250 


L-3387 


L-3202 


L-3355 


Peak 


Power Cathode 


(Mini- 

Frequency mum) 
ange Mega- 
Megacycles 


1250 to 1350 2 


1240 to 1360 


1280 to 1330 


1280 to 1330 


1250 to 1350 


1250 to 1350 


2855 


1250 to 1350 20 


watts seconds 


Ratio 


8 0.0025 


Remarks 


Broadband 

(100 megacycles 
between 2 
megawatt points) 
Long range search 
radar 

For linear 
accelerator 

For linear 
accelerator 

Long range search 
radar and linear 
accelerator 

Long range search 
radar 

For linear 
accelerator 

and radar 

Long range 
search radar 


TRAVELING WAVE TUBES 


Type 
Number 


L-3266 
L-3236 
L-3470 
L-3471 
L-3472* 


L-3264 * 


Frequency Range 
Megacycles 


7000 to 11,000 
7000 to 11,000 
4000 to 8000 
4000 to 8000 


8500 to 9600 
7000 to 11,000 


100 to 300 


* In development 


reas 
M-TYPE BACKWARD WAVE OSCILLATORS 


Type 
Number 


Frequency Range 
Megacycles 


L-3148 8500 to 11,000 150 


watts 


minimum 


Power 
Output 


Power 
Output 


20 mw 
2W 
20 mw 
2W 


10 W 
5 W 


100 W 


Focusing 


Permanent 
magnet 


Focusing 
PPM 
PPM 
PPM 
PPM 
PPM 


Solenoid 


Factor Remarks 


CW _ No holes 
ina 
1.5/1VSWR 


A complete line of M-BWO's is available but classified 


PULSE MAGNETRONS 


Peak 
Power 
(Min) 

Kw 
0.04 
0.10 


Frequency 
Type 
Number 


L-3204 
L-3105 


Duty 

Ratio 
0.25 
0.027 


Remarks 
Extremely high duty 
Highly ruggedized; 
frequency stable 
Frequency stable; 
pulse train 
capability 
Highly ruggedized; 
frequency stable 
Frequency stable 
Highly ruggedized; 
frequency stable 
Highly ruggedized; 
frequency stable 
Highly ruggedized; 
frequency stable 
Highly ruggedized; 
frequency stabie 
Highly ruggedized; 
frequency stable 
High duty beacon 
magnetron 
High duty version 
of LT-6543 
High duty version 
of LT-4J52A 
High duty version 
of L-3083A 
Recommended for 
new systems 
Recommended for 
MTI systems 
Recommended for 
frequency diversity 
Recommended for 
MTI systems 
Recommended for 
new systems 
In development 
Hydraulically 
tunable for 
frequency diversity 
Recommended for 
new systems 


Megacycies 
8800+ 25 
9300+ 40 
9280 to 9320 0.027 


L-3028 0.12 


L-3379 8800 to 9500* 1.0 0.003 


0.003 
0.001 


9330 to 9350* 1.0 
16,000 to 16,500* 1.0 


L-3058 
L-3358 


L-3380 8800 to 9500* 2.0 0.002 


L-3359 16,000 to 16,500* 2.0 0.001 


L-3381 8800 to 9500* 3.0 0.001 


L-3382 8800 to 9500* 4.0 0.001 


LT-6233 9280 to 9345 7.0 0.003 


L-3103 8500 te 9600* 30.0 0,002 


L-3168 9375+ 30 30.0 0.002 


L-3306 16,000 to 17,000* 0.002 


L-3083A 16,000 to 17,000* 0.001 


LT-6543A 8500 to 9600* 0.001 


L-3305 8600 to 9500* 0.001 


LT-6510 937530 0.001 


LT-4J52A 937530 0.001 


0.001 
0.001 


200.0 
200.0 


8500 to 9600* 
8600 to 9500* 


L-3312 
L-29°3 


LT-4J50A 937530 225.0 0.001 


*Fixed frequency versions available generally throughout tunable range. 


ERTS SERS 
CW MAGNETRONS 





Type 
Number 


L-3456 
L-3459 
L-3465 
L-3464 
L-3460 
L-3461 
L-3467 
L-3468 
L-3462 
L-3463 


Remarks 


These CW Magnetrons 
may be pulsed to 
approximately 2 
kilowatts peak power 
and are recommended 
for component testing. 


mesmeeee 

350-590 

590-975 500 
975-1500 

1500-2350 400 
2350-3575 500 
3575-4975 400 
4975-6175 400 
6175-7275 300 
7275-8775 300 
8775-10,475 250 


CROSSED-FIELD FORWARD WAVE AMPLIFIER TUBES ¢ BARRATRON® TRANSMITTING TUBES « MINIATURE NOISE SOURCES e DUPLEXERS & TR TUBES e DISPLAY TUBES 


LITTON INDUSTRIES 


Electron Tube Division 
San Carlos, California 


For further information mark No. 31 on Readers’ Service Card 
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Canada needs a Minister of Industry Editorial comment 





FEATURE REPORT: 
Industry Review and Forecast 1960-1961 


Where do we stand?. . GET CG Fe Compiling statistics on the Canadian 26 
emmlencnared electronics industry is a difficult task, 

TTT since definite figures are only avail- 

consumer products sales It 


The sales of the Canadian electronics industry dropped EB) «able for 
slightly again in 1959, and it looks as if the downward — i = ee Rory bis 
trend continued into 1960. The radio receiver and tube ae Soren eaten yell rela 
markets are being hit hard by imports, and defense spend- Itt cluding electronics activities in the elec- 


ing is below its former levels. trical apparatus and supplies industry. 





The industry will meet its problems Special statement by James Key, EIA president 
with resource and vigor in 1961 





EIA presents brief to Prime Minister Review of essential points from full text 


Includes recommendations on import and defense problems 





1960 achievements show trend toward 
commercial and export sales 


To get a broad view of industry achievements during the 
past year, CEE interviewed executives from a number of 
companies. These capsule summaries of their activities 
show how success can result from an engineering devel- 
opment program followed through with effective selling. 





Statistics on radio, television, and record players 


Consumer products: 
Home entertainment sales still dropping 





CEE staff compilation listing 26 companies 


Electronics industry 5-year stock prices 
Highs and lows for 1956-1960 and latest closing prices 





Review of statistics with detailed table of imports from U. S. 


Electronic imports still climbing 
Canada buys more from U.S., U. K., Japan, W. Germany 





continued on page 3 
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LOOK TO 


PO wine casut 
COMPANY 


MAGNET WIRE FOR THE SMALLEST COIL 
TO CANADA'S LARGEST TRANSFORMER 


Yes, look to Federal first for magnet wire in square, rectangular or round shapes. 
to meet every manufacturing demand. Federal Every type of insulation or covering is 
research provides new product development available from Federal. All of our enamels 
and testing to meet the growing and changing are made to our own or customer's 
demands of the industry. Exacting quality specifications. Sizes range from #6 to #40. 
control during every stage of production Federal’s continuing research program also 
ensures magnet wire of absolute top quality, develops new packaging to improve production 
for the smallest television coil to the methods and to help lower your downtime. 
largest power transformer. Federal engineering and production 

Federal magnet wire—Formel, Isonel, specialists are available to assist with your 
Isomelt, lsobond, Daglas and conventional individual manufacturing problems and to 
enamels are specified and used by leading specify the right Federal product to meet your 
engineers who know they can rely on requirements. Write today for further details. 
Federal’s technical perfection ... whether 


FEDERAL WIRE & CABLE DIVISION 


H.K.PORTER COMPANY (CANADA) LTD. i 


PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiles, high voltage electrical equipment, electrical wire and cable, wiring 
systems, motors, fans, blowers, specialty alloys, paints, refractories, tools, forgings and pipe fittings, roll formings and stampings, wire rope and strand. 
For further information mark No, 24 on Readers’ Service Card 
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Trade Minister says: 


Interview report and export statistics 


“Management, labor, government must 
work together in the national interest’’ 


Montreal Airport’s electronic facilities 
provide business for many firms 


The new Air Terminal Building at Montreal Airport was 
opened last month. A wide range of electronic equipment 
is in use, providing navigation aids, air traffic control and 
weather forecast radar and communications, air and ma- 
rine communications, and many other facilities. 


Air terminal building sound system 
incorporates latest techniques 


A feature of the new Air Terminal Building at Montreal 
is the sound system used for announcements and _ back- 
ground music. Rated at 4,660 watts and employing 1,735 
loudspeakers, the system incitides automatic sequential 
control of the microphones at the airlines counters. 
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‘Frequency Meter 
and Discriminator 


METER INTERP OAL : DIRECT CAL 


FUNCTION . : y 
NTERPOLATION. DIRECT : = 
ang a aN - . , 
{8 9 yo a, . - 
4 


FREQUENCY METER 


oe : 
AND DISCRIMINATOR 
Y ‘ £ a 


QUENCY : see Oa : | 
— «= wt omer  —-Ditect Reading, 
; +0.2% Accuracy 








INPUT 
8 WAVEFORM 


RECORD CURRENT 


... Simple, Direct Frequency Measurements 
... S/mplifies Recording of Drift and Stability 


... A Highly Linear Pulse-Count Discriminator 
for Measurements of FM Deviation and Incidental FM. 


Logarithmic meter maintains constant accuracy, even at Output: 15v, full scale, on all ranges 
one-tenth of full scale. sas cet 

Calibrated interpolator . . . effectively expands meter scale Law Mates: Reside Gn sere Chen Pe Site fe aenpet 
by a factor of 10... permits readings to 3 significant figures from 
any of the 15 preset references on each range. 

Higher frequency measurements can be made by hetero- 
dyne techniques. This method also permits drift measure- 
ments up to one part in 10°, or better, when using stable fre- 
quency standards. 

Readings independent of input waveform. Sensitivity: 20 mv 
rms from 20c to 150 kc, rising to 200 mv at 3c and 1.5 Mc. 

Built-in calibration. 


Linearity: Same as output current accuracy statement 


Adjustable output provides current proportional to input 
frequency up to 5 ma to drive recorders. 

Interpolator output for high-impedance recorders provides 
voltage proportional to frequency deviation from preset 
references. 


Type 1142-A A C GC VU RR AC Y 
Frequency Meter and +-0.05% of range setting +0.05% of meas- Direct reading, +1% above 10% of full 
Discriminator... ured frequency, below 15 kc; +0.1% of scale. interpolating, +0.1% of range 
$495 range setting +0.1% of measured fre- switch setting. 
quency above 15 kc 


GENERAL RADIO COMPANY 


WEST CONCORD, MASSACHUSETTS 


Write for Complete Information 





Canadian Engineering Office in TORONTO 
99 Floral Parkway, Toronto 15, Ontario 
Arthur Kingsnorth °* Richard J. Provan 

Tel: CHerry 4-2171 
Repair Service: Bayly Engineering Ltd., Ajax, Ontario 








EIA of Canada presents brief to 
Prime Minister on tube imports, 
radio imports, defense sharing 


See page 28 for details of this important event. 


Department of Transport relaxes 
private radio license requirements 


Licenses for private mobile radio systems will 

now be available to a much wider range of applicants. 
Technical advances have resulted in a more economical 
use of very high frequencies through closcr spacing 

of channels, enabling DOT to permit more general 
licensing. However, since certain frequencies still 
have to be reserved for essential services, general 
licensees will have to share frequencies with others. 
The licensing of public radio dispatching systems 

will also be broadened to aliow a greater number of 
these systems to operate on a competitive basis 

in Canada’s larger centres. 


Survey shows few radio and tele- 
vision receiver repairs needed 


Despite the complexity of a modern television 
receiver, nearly half of the families contacted in 

a survey by Woodbury College Research Clinic 
reported they went through the past year without 
requiring a service call. The survey, conducted for 
Admiral Corp. in the metropolitan Los Angeles area, 
disclosed that 25% of the 2,500 families called a 

TV serviceman only once during the year, 14% needed 





Radio receivers 


Radio and television sales both dropped in October 


Television receivers 


two service calls, and only 11% met problems more 
than twice. Eighty-three percent of radio owners 
reported trouble-free service; 13% needed a single 
service call; and only 4% had trouble more than once. 


Ontario technical institutes get 
federal-provincial assistance 


A $6-million expansion program is planned for 
Toronto’s Ryerson Institute of Technology in the next 
five years, under a federal-provincial financing 
agreement. The Engineering Technology Division has 
already moved into its new building, but the further 
expansion will provide it with additional general 
facilities. Under the same agreement, $2 million will 
be spent on a new building for Eastern Technical 
Institute at Ottawa — work on this project will start 
immediately, Training needs in other Ontario areas 
are now being explored. 


BBG recommends that satellites 
rebroadcasting television signals 
from U. S. stations get licenses 


At a recent public hearing in Ottawa, the Board 

of Broadcast Governors was faced with applications for 
licenses to establish unattended satellite television 
stations in Ontario and British Columbia that would 
rebroadcast programs from American stations in 
Washington, Wisconsin and Minnesota. It recommended 
that temporary and renewable permits should be 
granted, which would be terminated when a Canadian 
signal becomes available in the areas concerned. 


Record players 
50,000 
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NEW 


FROM PHILCO 


Typical 
Switching 

Times 
Typical Power (Saturated 
Type Number hfe Gain Test Circuits) 


tr 35 mu sec 
12-60(DC) ts 10 mu sec 


tf 25 mu sec 
25 db 
at 4.3 mc 
25d 


b 
at 12.5 mc 


anes ome AMPLIFIERS 


Maximum temperature—150° C 
Maximum dissipation—100 MW 











This high speed switch has exceptionally low The excellent high frequency response of these 
saturation voltage (typically 0.125 V), permitting transistors makes practical the design of high 
practical design of 5 mc pulse circuits, using con- performance communications systems at frequen- 
ventional saturated switching configurations. 30 cies up to 60 mc. They have the same low collector 
mc pulse rates are obtainable in practical circuits capacitance and are available with restricted 
using non-saturating techniques. beta ranges. 
rere e eee 


j 


| Philco Corporation of Canada, 

Don Mills, Ontario 

Please send complete information on the 
SADT type transistors and descriptive 
brochure of all type transistors available. 


The high gain characteristics of these units make 
possible the design of high efficiency IF amplifier I 
circuits for communications equipment. These | 
devices have unusually low collector capacitance 
... typically 1.5 uuf ... and are available with ! 
restricted beta ranges to simplify design problems. 1 
NAME 
l 
| 


*SADT ... Trademark Phileo Corp. for Surface Alloy Diffused-base Transistor 
ADDRESS 


61-1-CEE 


an a ann nian iti 


i 


» 
1) P Ped i é CoO government and 
a industrial division 


PHILCO CORPORATION OF CANADA LIMITED, DON MILLS, ONTARIO 








TRANSISTOR DISTRIBUTORS—TORONTO—Flectro Sonic, 543 Yonge St. . MONTREAL—Canadian Electrical Supply, 275 Craig St. W. 


For further information mark No. 37 on Readers’ Service Card 
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People in the industry 





RCA Victor appoints marketing 
manager in Alberta 


R. B. Lanskail has been appointed 
manager of technical products mar- 
keting for RCA Victor Co. Ltd. in 
Alberta. 

For the past seven years, Mr. 
Lanskail has held a similar position 
in the company’s Ottawa office. In 
his new position he will be based in 
Calgary and will be responsible for 
marketing the company’s full range 
of technical and industrial products 
in Alberta. 

Mr. Lanskail first joined RCA 
Victor Co. Ltd. in 1935 as service 
manager for British Columbia. After 
five years service as Signals Officer 
in the RCAF, he rejoined RCA Vic- 
tor in 1945 and was appointed sales 
engineer for the Engineering Prod- 
ucts Div., covering B.C. and Alberta. 
In 1951 he was appointed sales man- 
ager for the same division in Mont- 
real. He was made sales manager in 
charge of Defence Contracts in 1952, 
and moved to Ottawa the following 
year. 


Northern Electric appoints six 
to managerial positions 

Northern Electric Co. Ltd. has re- 
cently appointed six members to man- 
agerial positions in three areas of 
the company. 

J. C. R. Punchard has been ap- 
pointed director of development at 
the research and development lab- 
oratories, Ottawa. He is an honor 
graduate in electrical engineering 
from the University of Toronto and 
joined Northern Electric in 1935. 
After serving with government agen- 
cies during World War II, Mr. Pun- 
chard transferred to the electronics 
division of Northern Electric in 1947. 
He was appointed chief engineer at 
Belleville in 1950 and has been man- 
ager of Belleville Works for the past 
six years. 

R. H. Tanner has been appointed 
manager of communications systems 
development at the research and de- 
velopment laboratories, Ottawa. Born 
in London, England, he came to Can- 
ada in 1947 as a development engi- 
neer with Northern Electric. He be- 
came audio equipment engineer in 
1948, apparatus development engi- 
neer in 1949, audio engineer in 1950 
and assistant superintendent, develop- 
ment engineering in 1953. 

John A. McDonald has been ap- 
pointed manager of solid state devel- 
opment at the research and develop- 
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ment laboratories, Ottawa. Born in 
Kingston, Ont., he graduated from 
McGill University (Engineering Phys- 
ics) in 1949. He joined Northern 
Electric upon graduation as a mem- 
ber of the communications division’s 
methods engineering department. In 
1955 he was successively department 
chief of transmission apparatus meth- 
ods and transistor development. Then, 
in 1958, Mr. McDonald and _ his 
group were attached to the research 
and development laboratories. 


Johnston D. A. McDonald 

Walter C. Benger has been ap- 
pointed manager of electronic devel- 
opment in the research and develop- 
ment laboratories. Born at Port Ar- 
thur, Ontario, Mr. Benger joined 
Northern Electric after graduation 
from Queen’s University (Engineering 
Physics) in 1947. He worked on 
broadcast equipment until 1954 when 
he was loaned to the Bell Telephone 
Co. of Canada to work on installa- 
tion of tropospheric scatter equip- 
ment. The following year he resumed 
his duties at Belleville and in 1958 
was appointed engineering supervisor 


1961 


in charge of development engineer- 
ing. Later that year he became super- 
visor of audio and video development 
laboratories. 

W. Ritchie Johnston has been ap- 
pointed sales manager of the com- 
munications equipment division, suc- 
ceeding the late W. V. Faith. Born 
and educated in Montreal, Mr. John- 
ston graduated from McGill Univer- 
sity in 1946 with the degree of Bache- 
lor of Science. He later became an 
equipment engineer with Northern 
Electric, then was loaned to Bell 
Telephone Laboratories. He was ap- 
pointed assistant superintendent of 
Bell-Northern Engineering Co-ordina- 
tion Studies in 1957 and became su- 
perintendent of communications sys- 
tems engineering the following year. 
In 1960 he was appointed assistant 
sales manager in his present depart- 
ment. 

D. A. J. McDonald has been ap- 
pointed manager of Belleville Works. 
Born and educated in Toronto, where 
he graduated from the University of 
Toronto, Mr. McDonald joined North- 
ern Electric in 1941 as an engineer 
in the manufacturing methods depart- 
ment of the telephone division. He 
has held the following positions: as- 
sistant superintendent of test facili- 
ties, 1949; assistant superintendent of 
manufacturing methods, 1951; patent 
engineer, 1953, purchasing agent of 
the communications equipment divi- 
sion, 1955; superintendent of the 
manufacturing engineering depart- 
ment (facilities), 1956. 


Dr. Paul E. Gagnon has been appoint- 
ed director of the International Atom- 
ic Energy Agency’s division of Ex- 
change and Training of Scientists and 
Experts. 

Dr. Gagnon has a distinguished 
academic career in chemistry, in 
which subject he was lecturer at Laval 
University, Quebec, (1931-32), assist- 
ant professor (1932-35) and profes- 
sor (1935 to date). In 1940 he was 
appointed Governor of the Univer- 
sity and also Dean of the Graduate 
School. In 1947 Dr. Gagnon was 
president of the Chemical Institute 
of Canada and has been a member of 
the Atomic Energy Control Board of 
Canada since 1946. 


Taylor Instrument Companies of 
Canada Ltd. have elected E. Jack 
Sheare as president. 

A graduate of the University of 
Toronto, mechanical engineering, Mr. 
Sheare joined Taylor in 1933. He has 
held key positions in production and 
engineering, and later held top man- 
agement posts as sales manager and 
managing director. 

(Continued on page 50) 





/ Audio, 
telemetry 
one \ ® 200CD 
low frequency Se" 
oscillators = 


Pictured here are six of the most widely used oscillators 
in electronics. All employ the highly stable, dependable, 
accurate resistance-capacity circuit. They require no zero 
setting. Output is constant, distortion is low and frequency 
range is wide. Scales are logarithmic for easy reading; all 
are compact, rugged and broadly useful basic instruments. 
Brief specifications are given below; call your ® rep for 
demonstration or write direct for complete data on any 
instrument. 


@ 200AB 
Audio Oscillator 


& 200) 
Interpolation 
Oscillator 


é 200T 

2 s Telemetry 

Recom- | maximum | Max. Hum| Input Pri i We Oscillator 
Distortion | & Noise {| | Power rice ; 

1% 20 cps 


y 1 watt & of 70 
+2% (24.5 v) 600 ohms > 0.05% watts $150.00 





Cali- 
Frequency : Output to 

Model bration mended 
Range | accuracy | ®99 9hMS} i gag 





20 cps to 
200AB 40KC 
(4 bands) 





0.5% below 
500 KC 


5 cps to 
y 160 mw * 75 
200CD | 600 KC +2% 10 volts 600 ohms 1% 500 KC unite 


(5 bands) and above 
6 cps to 
2005 6 KC +1%+ | 160 mW | G00 ohms*| 0.5% 0.1% |,220 | $300.00 
(6 bands) 10 volts watts 
250 cps to ‘ @ 201C 
4 | 160 mw 160 |¢ “i 
20oT | 100KC | +1%¢]) 180 mw watts | $450.00 “ Audio 


(5 bands) 
20 cps to Oscillator 
20 KC 


$170.00 








600 ohms*} 0.5% 0.03% 





+1%+| 3Watts | G00 onms | 0.5%¢ | 0.03% | 79. 


(42.5 v) $225.00 


201C 
(3 bands) 





160 mw e , 75 
202C +2% 10 volts 600 ohms 0.5%§ 0.1% watts $300.00 


(5 bands) 
*Internal impedance is 600 ohms. Frequency and distortion unaffected by load resistance. 
Balanced output with amplitude contro! at 100. Use line matching transformer for other con- 
trol settings. **Internal impedance approximately 600 ohms with output attenuator at 10 db 
or more. Approximately 75 ohms below 5000 cps with attenuator at zero. tinternal, non-op- 
erating controls permit precise calibration of each band. t0.5%, 50 cps to 20 KC at 1 watt 
output. 1.0% over full range at 3 watts output. §0.5%, 10 cps to 100 KC. 1.0%, 5 to 10 cps. 
2.0% at 2 cps. 3.0% at 1 cps. [Measured with respect to full rated output. 
@ 202C 


HEWLETT-PACKARD COMPANY ! Low Frequency 


1015A Page Mill Road * Palo Alto, California, U.S.A. : Oscillator 
Cable “HEWPACK" + DAvenport 700 7 s. 
Hewlett-Packard S.A., Rue du Vieux Billard No. 1, Geneva, Switzerland 
Cable ‘‘HEWPACKSA” © Tel. No. (022) 26. 43. 36 


Field representatives in all principal areas 
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Reports from the industry 





F. H. R. Pounsett re-elected as 
president of C.R.T.P.B. 


The Canadian Radio Technical 
Planning Board, at its 16th annual 
meeting, re-elected Frank H. R. Poun- 
sett, Philips Electronics Industries 
Limited, president. 

C. J. Bridgland, Canadian National 
Telegraphs, was re-elected vice-presi- 
dent. The annual meeting was held in 
Ottawa on November 24th. 

Ralph A. Hackbusch, president of 
Hackbusch Electronics, has been ap- 
pointed to continue as general techni- 
cal co-ordinator. Mr, Hackbusch, on 
the advice of his doctors, did not at- 
tend this meeting, the first he has 
missed since the Planning Board was 
organized in September 1944. Because 
of his reduced activity for heaith rea- 
sons Mr. Hackbusch has been appoint- 
ed to carry on in an advisory capacity 
and R. T. O’Brien of the Electronic 
Industries Association has been nam 
ed to assist him. 

Other appointments re-affirmed 
were: R. C. Poulter, Radio College of 
Canada, director of public relations; 
Fred W. Radcliffe, Electronic Indus- 
tries Association, secretary-treasurer; 
and Cowan Harris, Electronic Indus 
tries Association, assistant secretary. 


Lenkurt Electric assumes 
sales autonomy 

Effective January 1, Lenkurt Elec- 
tric Co. of Canada Ltd. directly as- 
sumes responsibility for the sales and 
service of all their products. This 
function has previously been the re- 
sponsibility of Automatic Electric 
Sales (Canada) Ltd. 

Lenkurt Electric and Automatic 
Electric have had close business asso- 
ciations for many years, and both 
companies are members of the Gen- 
eral Telephone and Electronics Corp. 
Key sales personnel, formerly with the 
Carrier and Radio Sales Division of 
Automatic Electric, have been trans- 
ferred to Lenkurt Electric so that a 
continuity of service to customers will 
be provided. This sales personnel 
group has been combined with the 
Lenkurt sales engineering staff to pro- 
vide a concentrated sales and service 
organization. 

The reason for this change is to 
increase efficiency and to furnish even 
better service through direct access to 
the factory by sales personnel. 

Lenkurt Electric and Automatic 
Electric will continue to work in close 
co-operation, particularly on projects 
involving the products of both com- 
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panies. Assurance is thus given of a 
complete service for al] communica- 
tions requirements. 





~— a 
First such installation in Canada, this 
Bell Telephone automatic call director 
is helping speed up the Ontario Motor 
League’s emergency road service. 


Manufacturers appoint 
representatives 

Guildline Instruments Ltd., Smiths 
Falls, Ont. (formerly Tinsley Instru- 
ments (Canada) Ltd.), has appointed 
Allan Crawford Associates Ltd., Wil- 
lowdale, Ont., and Montreal as Cana- 
dian sales representatives (precision 
electrical measuring instruments and 
standards). 

Burlec Sales Ltd., Toronto and 
Montreal, has been appointed as the 
Canadian distributor of Standard Rec- 


Ottawa report 


Watch for a change in the quali- 
fications for a “Made in Canada” 
ruling to be announced shortly by 
the government. 

It will have a far-reaching effect 
upon manufacturing industries and 
is designed to make it easier for 
companies to start production of 
certain lines now entirely imported. 

Official phrasing is “Type or Kind 
Made in Canada,” and the alterna- 
tive, “Type or Kind Not Made in 
Canada.” Once classified as Made 
in Canada a product receives a far 
higher rate of protective duty, thus 
raising the price of imports and 
allowing Canadian firms to capture 
a share of the domestic market. 

Under statute, to qualify for a 
Made in Canada ruling a product 
has to service “a substantial pro- 
portion of the Canadian market,” 
and by Order in Council this has 











1961 


tifier Corp., Santa Ana, Calif., (her- 
metically sealed silicon diodes rated 
from 0.2 to 400 amps. and from 50 
to 600 volts PIV). 

L. J. Bardwell Co., Toronto, are 
now the Canadian representatives for 
the Educational Book Publishing Divi- 
sion of the Coyne Electrical School, 
Chicago; Parker Electrical Instrument 
Corp., Stamford, Conn. (printed cir- 
cuit panel meters—see CEE March 
1960, p. 55); and Tapeswitch Corp. 
of America, Cambria Heights, N.Y. 
(special cable with continuous strip 
contacts). 

The Glendon Co. Ltd., Toronto, 
has been named as Canadian repre- 
sentatives for CWS Waveguide Corp., 
Lindenhurst, L.I. (microwave com- 
ponents). 


Bourns (Canada) Ltd. 
established 

Bourns, Inc., Riverside, Calif., have 
opened a new facility in Canada to 
operate under the name of Bourns 
(Canada) Ltd. Located at 36 Cran- 
field Rd., Scarborough, Ont., the new 
operation will supply the Canadian 
military and commercial electronics 
markets with Bourns Trimpot® lead- 
screw actuated potentiometers with 
maximum Canadian content. 

John A, Law, supervisor of admin- 
istrative services, is in charge of the 
new plant, and can be contacted at 
PLymouth 9-1179 or OXford 9-9624. 

The agreement between Bourns, 
Inc. and their former Canadian 
licensee, Douglas Randall Canada 
Ltd., has been terminated by mutual 

(Continued on page 54) 


been defined as 10% of the domes- 
tic market. 

The changes planned by the 
government will have two results: 
the 10% qualification will be low- 
ered, most probably to 5%; and, 
more important, provision will be 
made for companies which plan to 
enter the market with a certain 
product but are unable to do so 
because they cannot afford to 
accept losses in competition with 
imports unti] their products reach 
the 10% level to qualify for a 
higher rate of duty. 

Most immediate effect of these 
changes is expected to be felt in 
the electronics, electrical, machin- 
ery and appliance industries where 
extensive tooling and development 
is required before a new product 
can be launched, thus deterring 
firms from starting new lines in the 
hope of eventually reaching the 
10% standard and qualifying for 
higher tariff rates upon imports. 





i 
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ronie millivoltmeters 


internal calibration It should be noted that all Philips electronic volt- 
meters-contain calibration standards which enable the 
user easily and rapidly to check, and, if necessary, 
to re-calibrate his voltmeter at any time without 
the use of additional instruments. 
VHF Voltmeter, type GM 6025 


Frequency range: 0.| Mc/s - 800 Mc/s 
flat from | Mc/s - 300 Mc/s 
—! dB at 0.1 Mc/s 
+ 1 dB at 800 Mc/s 





Measuring range: 10 mV (f.s.d.) - 10 V divided into 
7 ranges in a |-3-10 sequence 


Overall accuracy: Better than 5% of full scale 


Input resistance: 65 kQ at | Mc's ;50kQ at 100 Mc/s; 
35 k Q at 200 Mc/s 
Input capacitance: | pyF 
Replacement of the probe crystal: 
the probe crystal can be easily replaced and the instrument rapidly 
re-calibrated by the user 


For measurements on 50Q -coaxial lines the T-connector, type 
GM 6050T ,can be ordered 


a i Li Pe electronic measuring 


Sold and serviced by Philips Organizations all over the world 
Further information will gladly be supplied by: 


Philips Electronics Industries Ltd., 
Leaside, Toronto 17, Ont. - Montreal: 8525 Decarie Bivd. 
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DC Microvoltmeter, type GM 6020 


Measuring range: 


Input impedance: 


Overall accuracy: 
Pre-deflection : 
Drift: 


input Il 

10 mV (f.s.d.) - 

1000 V in Il steps 

100 MQ (+ 1.5%) 

in parallel with in parallel with 

20 pF 10 pypF 

with respect to full scale + 3% 

<S pV 

| wV per hour after | hour of warming-up 


input | 

100 wV (f.s.d.) - 
10 V in i steps 
1 MQ (+ 15% 


Automatic polarity indication 
DC currents may be measured directly from 100 ywA (f.s.d.) up to 


10 wA 


LF Millivoltmeter, type GM 6012 


Frequency range~ 
Measuring range: 
dB scale: 


Input impedance: 


Overall accuracy: 


2¢s-I! Mc/s 

I mV (f.s.d.) - 300 V in 12 steps 

— 80 dB up to +52 dB 

(0 dB =! mW into 600 Q ) 

4 MQ in parallel with 20 wuF (up to 3 V); 

10 M Q in parallel with 10 wyF (in the other ranges) 
with respect to full scale 


2.5%, 5 c/s - 100 ke’s 
5%, 2 c/s - | Me/s 


Pre-deflection : < 100 wV 


HF Millivoltmeter, type GM 6014 


with 
pre-attenuator 
10 ke/s-30 Mc's 
I mV (f.s.d.) - 100 mV (f.s.d.) - 
300 mV in 6 steps 30 V in 6 steps 
dB scale: —80 dB up to -8 dB —40 dB up to +32dB 
Damping at |0 kc/s: | MQ 50 MQ 
1 Mc/s: 700 kQ i0 63=MQ 

30 Mc/s: 50 kQ 2 MQ 
Input capacitance: 7 ppF 2 ppF 
Pre-deflection : compensated by electrical zero setting 


without 
pre-attenuator 


| kc's-30 Mcs 





Frequency range: 
Measuring range: 


Variations of the frequency characteristic: 

< 5% over the whole range, with respect to the response at the 
frequency of the calibration voltages 

+ 3% g with respect to full-scale and with 


Overall accuracy: 
reference to the frequency characteristic 


quality cools for industry and research 


instruments: 
PHILIPS 


For further information mark No. 38 on Readers’ Service Card 
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NOW IN CANADA... 


MANUFACTURE: SUPPLY: TECHNICAL SERVICE 


G. |. SEMICONDUCTORS are now manufactured in 
Canada, to the highest standards of quality and 
reliability. In the General Instrument plant at 
Waterloo, Ontario, where 50,000 square feet of floor 
space is devoted to the manufacture of electronic 
components, facilities are as modern as any on this 
continent. 

Here, in dust-free air, skilled operators perform 
the delicate task of producing high quality G. I. 
Semiconductors for the Canadian electronics 
industry. 














Stocks are maintained by a distributor in your 
area, ensuring a ready supply to meet your 
requirements. 

TORONTO: Wholesale Radio and Electronics Limited, 
66 Orfus Rd. Telephone RU. 7-1271 


MONTREAL: Payette Radio Ltd., 
730 St. James St. W. Telephone UN. 6-6681 


OTTAWA: Wackid Radio Television Laboratories Ltd., 
149 Gloucester St. Telephone CE. 2-3563 


Technical assistance and the facilities of our research 
laboratories are always available to you. 


SEMICONDUCTOR DIVISION 
GENERAL INSTRUMENT: LIMITED 


151 WEBER STREET, WATERLOO, ONTARIO 
TELEPHONE SH. 4-8101 
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Reprint 
Book 
Available 


The 32 most-requested articles from the first 
seven years of The Lenkurt Demodulator 
have been compiled into book form. 

The attractive, cloth-bound book is titled 
CARRIER AND RADIO ARTICLES SELECTED 
FROM THE LENKURT DEMODULATOR, and 


the monthly magazine which has received 
such enthusiastic support since its 


introduction in 1952 


as it has thousands of others in both Canada and the U.S.A. 
with timely and important articles 


and developments connected with this field. For example, articles have 
appeared on: Factors affecting the propagation of Micro-waves; 
Transmission of Dial and Teletypewriter signals; Cable Transmission 


characteristics; Amplitude modulation, etc., etc. It is circulated 


to everyone on the mailing list. A limited supply 
of back copies are also available. Handsome binders to hold 36 copies 
are mailed to each new subscriber. Check your requirements 


on the coupon and mail it today 


Subsidiary of (cas) 
GENERAL TELEPHONE & ELECTRONICS 


costs $2.50, post-paid. PLEASE PRINT CLEARLY 


TO: LENKURT ELECTRIC CO. OF CANADA LTD., N. BURNABY P.O., VANCOUVER, B.C. 


Please put my name, without charge or obligation, on your Demodulator mailing list 


Please note my change of address 


Please send 


money order 


ADDRESS 


copies of Selected Articles at $2.50 each for which | enclose cheque or 


For further information mark No. 30 on Readers’ Service Card 
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OW! 


Raytheon receiving tubes 
available in Canada! 


FOR THE FIRST TIME, a broad line of ‘Raytheon 
radio and TV receiving tubes is available through 
Raytheon Canada Limited and your usual Raytheon 
source. 


The equipment you design, produce and service can 
now gain in dependability through extremely high 
reliability of Raytheon tubes. 


‘*“Raytheon tubes” —a large Canadian manufacturer 
of electronic equipment has told us—‘“‘test best of any 
tubes we buy. Our inspectors report less than 2% 
rejects.” 


Starting now, you can have this advantage. 





RAYTHEON CANADA PRAYTHEONG 
LIMITED 


WATERLOO, ONTARIO 


EXCELLENCE IN ELECTRONICS 


For further information mark No. 41 on Readers’ Service Card 
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IN 
REMOTE CONTROLS 


MARSLAND 


has made a good 
name 


...and that name is LEDEX” 


Rotary Solenoids ¢ Circuit Selectors and Stepping Relays 


In properly designed applications rugged, shock proof ‘‘Ledex”’ 
Rotary Solenoids will perform their operation millions of times 
consecutively without special care or maintenance. Combined 
with rotary type wafer switches they provide many versatile 
designs of stepping, counting, adding and subtracting, latching 
and circuit selecting relays, for both DC and AC power supplies 


An extensive number of mechanical features are available in 
8 basic sizes in a wide voltage range to meet all requirements, 


Marsland Engine rit + have made 
many special assemblies to cu 
tomer requirement. Marsland will 
design and build custom equip 
ment utilizing Rotary Solenoids, 
and will co-operate in strictest 
confidence at the design level on 
problems or equipment involving 
remote control, 


Manufactured and sold in Canada under license from 
G. H. Leland Inc., Dayton, Ohio by “LEDEX”’ Rotary Solenoid Division of 





possible to select n 
by a single manually 
wafers are made 


provid 


‘‘Ledex"’ Solenoids have employment ranging 
from control of small precision mechanisn 
to the actuation of rugged components in 
heavy duty equipment. They provide remote 
control and reduce the number of mechanical 
parts required 


MARSLAND ENGINEERING LIMITED 


154 Victoria Street, Kitchener, Ontario. 


For further information mark No. 32 on Readers’ Service Card 
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Marconi — 


2 * 


7 


Radiotrons 
are everywhere 


The complicated electronic equipment used in 

today’s far reaching scientific experiments requires 
dependable, precision-made components which 

must function under the most critical of operating 
conditions. Marconi radiotrons are used in many of these 
applications because they meet—and surpass—these 
quality requirements. And this same quality is 

built into all Marconi tubes for all types of installations . . 
for radio and television stations . . . for home 

receivers. Marconi tubes assure superior performance 
greater power-—longer life. Be sure to recommend 
Marconi-—greatest name in radio and television. 


ELECTRONIC TUBE AND COMPONENTS DIVISION 


= ae 
canapian Marconi company 
1830 BAYVIEW AVENUE, TORONTO, ONTARIO 
Branches: Vancouver ° Winnipeg . Montreal . Halifax 
For further information mark No. 17 on Readers’ Service Card 
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Now...5 designers’ lines from Sarkes Tarzian 


SILICON POWER, 


RECTIFIERS 
Y% SIZE J 





[o Over 100 types for low, medium, and heavy current applications, with ratings from 150 ma to 1000 amperes; 50 to 2800 piv. 





2 


MODULAR 
SILICON 
RECTIFIERS 


ACTUAL SIZE 











SILICON VOLTAGE 


REGULATORS 
ACTUAL SIZE HIGH 
VOLTAGE 
ry SILICON 


CARTRIDGE 
RECTIFIERS 


Y% SIZE 





© For printed circuits or terminal © 
strips—2, 3, and 4 section modules 
o of 500 ma diodes, 100 to 600 piv. ° 





© Over 90 units in three power classifi- ° © Ferrule mounted and axial lead 
cations—\Y%, 1, and 10 watts; 5.6 to series, each in 18 different types; 
© 100 volts breakdown. fo) © 600 to 16,000 piv. 





° 


° 








Nine standard tube replacement units 
directly interchangeable with more than 
95% of all vacuum tube rectifiers; two 
full-wave replacementunits for Citizen's 


5 Band radios. Special types on request. o 





In selecting and specifying these silicon 
rectifiers and voltage regulators, you can 
depend on Tarzian experience and inge- 

nuity in manufacturing to deliver high per- 

SILICON TUBE formance devices at realistic prices in the 

REPLACEMENT quantities you require, whether for test- 

RECTIFIERS ing or full production. 
Ye SIZE Competent application engineering 
service is offered without obligation. 
Catalogs and data sheets on all prod- 
ucts are available, and will be sent prompt- 
ly on request. 





SARKES TARZIAN, INC. 


World’s Leading Manufacturers of TV and FM Tuners « Closed Circuit TV Systems « Broadcast 
Equipment e Air Trimmers ¢ FM Radios « Magnetic Recording Tape « Semiconductor Devices 


SEMICONDUCTOR DIVISION ¢ BLOOMINGTON, INDIANA 
in Canada: 700 Weston Rd., Toronto 9 « Export: Ad Auriema, inc., New York 


For further information mark No. 43 on Readers’ Service Card 
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900-TIMES MAGNIFI 


TYPE Z PLUG-IN UNIT 


CALIGRATED DIFFERENTIAL COMPARATOR 
£2000 CM. DYNAMIC SCALE LenoTH 


4 COMPARISON VOLTAGE 5 
(Vc) 


woov 


vouTs/cM 


carrEnyaTio™ 








VAR. ATTEN. 


a-Ve 


A 
omy \ 





ovr _@) ier 


BAL. 





var. ATTEN 


GAIN BALANCE 


aosust 


ee) 
“es 
p 2 
; 4 sa 
ral y i equi, wc. PORTLAND oatcom. ¥ 
vent 
Pd 
a4of 


TYPICAL APPLICATIONS 

FAST-RECOVERY AMPLIFIER—observe small signals 
riding with large gates. 

MODULATION MONITOR—measure amplitude modula- 
tion on a digital train pulse. 

HIGH-AMPLITUDE HUM REJECTION—reject up to 
200 volts peak-to-peak common-mode hum, 

SEMICONDUCTOR CHARACTERISTICS—measure 
Zener diode ac impedance and Zener voltage together, 
measure transistor output impedance. 

PULSE-HEIGHT ANALYS!IS-—select any pulse above a 
preset dc level. ' 

COMPONENT MATCHING—check components to easily- 
interpreted tolerances. 


‘ 2 
youts/CM POSITION 


jartenyalion 


SERIAL 








MAIN CHARACTERISTICS 


3 Modes of Operation—as a conventional preamplifier, as a dif- 
ferential-input preamplifier, or as a calibrated differential com- 
parator. 

50-mv/cm Sensitivity—nine calibrated attenuation steps to 25 v/cm. 

Wide Passband—dc to 13 mc with Tektronix fast-rise scopes. 

£100-volt Dynamic Range—permits common-mode signals up 
to 100 volts to be applied to the unit without attenuation. 

40,000 to 1 Common-mode Rejection Ratio—allows measure- 
ment of differential signals less than 50 millivolts. 

Comparison Voltage Accuracy—within 0.25% on the +1-volt 
scale; within 0.20% on the +10-volt scale; within 0.15% on the 
£100-volt scale. 

Safety Feature—the Type Z eliminates “floating oscilloscope" 
operation. 

AC and DC VTVM-extends oscilloscope accuracy in both ac 
and dc voltage measurements to 0.2%. 


Price, Type Z Plug-in Unit, f.0.b. factory . $525 


TEKTRONIX FIELD OFFICES 


TEKTRONIX ENGINEERING REPRESENTATIVES 


n Europe please write Tektronix Inc Victoria Ave St. Sampsons, Gu 


nsey C.l 


CATION-VERTICALLY 


.for detailed waveform analysis 


Waveform Details of a 100-v Staircase 


Vertical Expansion 


500 Times 


Horizontal Expansion © 


500 Times 


_ Vertical _ Horizontal 
50 mv/cm 10 usec/cm 


oi. 1 Ce 


| , 
| Horizontai 
4+ - ——— 


Vertical 
25 vicm 
Vc =0 


5 ms/cm 
Vertical Hori zontal 
50 mv/cm 


“Ve = —5.5 


10 usec/cm 


New differential plug-in preamplifier rejects up 
to 100 v of an input signal . . . accepts 100-v 
waveforms for oscilloscope display at 50-my/cm 
sensitivity . . . provides an equivalent vertical 


scale length of +2000 centimeters. 


You can now display small segments of large waveforms 
at maximum oscilloscope sensitivity, with vertical expansion 
equivalent to as much as 500 times. You can select magnified 
“window” displays of all portions of a waveform, and make 
amplitude measurements with a degree of accuracy that closely 
approaches the possibilities of digital techniques. The flexi- 
bility and simplicity of the analog (oscilloscope) presentation 


is retained for accurate analyses of complex waveforms. 


The new Type Z Plug-In Unit is a triple-purpose device, 
acting also as a conventional preamplifier and a differential- 
input preamplifier. It can be used in ali Tektronix Type 530, 
540, 550, and *580 Series Oscilloscopes. Ask your Tektronix 
Field Engineer to demonstrate the dynamic range, waveform 
resolution, and amplitude accuracy of the Type Z in your 
application. 


*with Type 81 Adapter. 


Tektronix, Inc. 


P. O. Box 500 Beaverton, Oregon 
Phone Mitchell 4-0161 * TWX—BEAV 311 * Cable: TEKTRONIX 
CANADIAN FIELD OFFICE: Willowdale, Ontario 
3 Finch Avenue East * Phone: Toronto, BAldwin 5-1138 


for the address of the Tektronix Representative 


For further information mark No. 48 on Readers’ Service Card 
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Specify “ARNOLD” 


for yur MAGNETIC CORE requirem: 








é......~. 


Top to bottom: Tape wound cores, Silectron C, E and O cores, and bobbin cores. 


: E-CORE ROIDS Arnold C 
and E cores are made from precision-rolled Silectron strip in 
1, 2, 4 and 12 mil thicknesses. 

They are supplied in a wide variety of shapes, and in sizes 
from a fraction of an ounce to several hundred pounds. In 
addition to standard transformer applications, they may also 
be supplied for special applications such as saturable reactors, 
instrument transformers and pulse transformers. 

Over 1,000 stock cores are listed in the Arnold Silectron 
catalog. A wide selection of preferred sizes are carried in stock 
for immediate shipment. For complete data on C and E cores 
and Silectron toroids, write for Bulletin SC-107A. 


Arnold tape wound cores are available made of Deltamax, 
4-79 Mo-Permalloy, Supermalloy, Mumetal, 4750 Electrical 
Metal, Silectron, or the new rectangular-loop material, Super- 
mendur. All except Supermendur cores are available in stand- 
ard tape thicknesses of 1, 2 and 4 mils; also in special ta 
thicknesses of % mil, 12 mil or other, as required or feasible. 
Supermendur is presently available in 4 mil cores. 

Toroidal cores are made in 30 standard sizes with protective 
nylon or aluminum cases. Special sizes of toroidal cores are 
produced to individual requirements. Write for Bulletin TC- 
101A. (TC-113A for Supermendur Cores.) 


Arnold bobbin cores are available in a wide 
range of sizes, tape thicknesses, widths and number of wraps 
to suit the ultimate use of the core in electronic computer 
assemblies. Magnetic materials usually employed are Delta- 
max and Square Permalloy in standard thicknesses of 1, 4%, 
\% and \% mil. Bobbins are supplied in ceramic or stainless 
steel. Write for Bulletin TC-108A. 


ALNICO—Arnold produces permanent magnets in all types of 
Alnico, from castings up to 80 lbs. or more, down to sintered 
parts weighing less than a gram; also magnet assemblies to 
meet your designs. Many sizes and types of Alnico magnets 
carried in stock for immediate delivery. 

ARNOX—Arnox III is a molded-type magnet having high coer- 
cive force and moderately low energy product. Available to 
close tolerances in size. Arnox is a ceramic permanent 
magnet material, highly oriented, having many times the 
energy product of Arnox III, also higher resistance to demag- 
netization than Arnox III possesses. 


VICALLOY—A carbon free vanadium-cobalt-iron permanent 





Top to bottom : Mo-Permalloy powder cores, iron powder cores, and Sendust cores. 


: Available in a wide 
range of sizes, from .260’’ OD to 5.218’ OD. They are given 
various types of enamel and varnish finishes, some of which 
permit winding with heavy Formex insulated wire without 
supplementary insulation over the core. 

These powder cores are supplied in four standard perme- 
abilities: 125, 60, 26 and 14 Mu. They provide constant per- 
meability over a wide range of flux density, and in many 
cases may be furnished stabilized to provide essentially con- 
stant permeability over a specific temperature range. Large 
warehouse stocks of preferred sizes are carried for immediate 
shipment. Write for Bulletin PC-104C. 


A wide selection of cores is available, 
from simple cylinders to special cores of complicated design. 
The line includes all standard types of threaded cores, cup, 
sleeve, slug and cylindrical insert cores: for use in antenna 
and RF coils, oscillator coils, IF coils, perm tuning, FM coils, 
television coils, noise filter coils, induction heating and bom- 
barder coils, and other low frequency applications. Preferred 
sizes are carried in warehouse stock for quick shipment. A 
standard series of iron powder toroids is also manufactured, 
conforming to the standard sizes proposed by the Metal 
Powder Industries. Write for Bulletin PC-109. 


Available in a wide selection of 
sizes, ranging from .800’’ OD to 3.346” OD, and in perme- 
abilities of 10, 13, 25, 30, 50 and 80, although not all sizes are 
available in all permeabilities. They possess magnetic prop- 
erties generally superior to iron powder cores, but inferior to 
Mo-Permalloy powder cores in the audio and carrier frequency 
range. Write for Bulletin SDC-110. 


magnet alloy, adaptable to varied uses because available in 
hot and cold rolled forms, castings and forgings and readily 
machinable. 


78070 


ae 
anor 


SPECIALISTS in MAGNETIC MATERIALS 


THE ARNOLD ENGINEERING COMPANY, Main Office: MARENGO, ILL. 
CANADIAN REPRESENTATIVE: Bayly Engineering Limited 
First Street, Ajax, Ontario... Phone: EMpire 2-3741 (Toronto Exch.) 
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AIR TERMINAL BUILDING, DORVAL, P.Q. 
Owner: Department of Transport 
Chief Architect: W. A. Ramsay, Ottawa, Ont. 
Associate Architects: Archibald, Ilisley & Templeton, Montreal, P.Q. 
Q 


Larose & Larose, Montreal, P 1,735 speakers will carry messages like this through 


General Contractor: Foundation Company of Canada Limited, Montreal, Que. 
National Distributor: General Sound and Theatre Equipment Limited, 


Montreal, P.Q the new Dorval Air Terminal Building, 24 hours a 

Paging System Engineered & Installed by: National Electronics Limited, ° ° 
Ciiatng Rituae tetto bs theatpat, Heeek OR day, every day of the year. This will be one of the 
, world’s hardest working public address systems, 
and it has been designed for maximum clarity in 


speech and music reproduction. 


i 


Working to basic specifications laid down by the 
Department of Transport, Northern Electric Com- 
pany Limited designed the overall system and man- 
ufactured its major components. The installation of 
the Northern Electric system was engineered by 
National Electronics Company of Montreal. 


“MELEE 


17 equipment racks hold the 


188 amplifiers and related axe & Northern Electric is proud indeed to have partici- 


equipment which are the 


heart of this system pated in the new Dorval Air Terminal Building. 


Northern Electric a 


COMPANY LIMITED 


SERVES YOU BEST 


6660-30, 
For further information mark No. 34 on Readers’ Service Card 
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Now from Weston— 
a new package concept 
for AC-DC 
laboratory standards 





time-saving, easy-to-operate 


calibration consoles—accurate within .05% in D.C. 
1% in A.C. 


There’s remarkable simplicity and precision in these 
Weston AC and DC Calibration Consoles — design sim- 
plicity that is readily apparent in clean, uncluttered 
panels ... operating simplicity that now enables one 
operator to perform the work in \, the time previously 
required by two skilled operators... with the precision 
of Weston engineering and craftsmanship that assures 
ultimate accuracy. Highly stable and readily adjust- 

able, these consoles are truly value-packed. 
a iy , —— | Unique switching networks automatically divide 
lee Sa Xe lem emi aia emi Neel 6oscales into any number of equal parts regardless of 
; \ range. It’s no longer necessary to calibrate each check- 
point or set up extra equipment to obtain required out- 
puts. Operation is reduced to four or five simple steps. 
These consoles typify Weston 
leadership in long-term reliability 
and stability. All are supplied in 
blue-gray cabinets or ready for 
mounting in standard 19” rack pan- 
els. Also available: an oil bath which 
accommodates up to 12 Weston 
Normal Standard Cells . . . main- 
tains temperatures within .01C. Re- 
movable racks also fit baths at U.S. 

Bureau of Standards. 





Call or write for complete informa- 
tion on these and other Weston 
Instruments for industry. Daystrom 
Limited, 840 Caledonia Road, Toronto 
19, Ontario, 5430 Ferrier Street, 
Montreal, Quebec, a subsidiary of 
Daystrom, Incorporated. 


MODEL 66 CONTROLLED TEMPERATURE BATH 





MODEL 62 AC AMMETER CALIBRATOR 


WESTON 


WORLD LEADER IN MEASUREMENT AND CONTROL 


For further information mark No. 21 on Readers’ Service Card 
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+1% AC Voltage 
adiroleir-vitela 


Sola 
Constant Voltage 
Transformers 


These static-magnetic units auto- 
matically and continuously regulate 
line voltage within +1% under input 
voltage fluctuations of as much as 
+15% for all types of electrical and 
electronic equipment. 

There are no manual adjustments, 
no moving or renewable parts, no 
routine maintenance. Sola voltage 
regulators are compact, simple, trou- 
ble-free. They are available in step- 
up and step-down ratios and with 
variable voltage outputs. 

Type CVS regulators (illustrated 
above) have less than 3% total rms 
harmonic content in their output 
wave, making them ideal for use with 
rectifiers and other harmonics-sensi- 
tive components. 


Bs 


Type CVN units (illustrated here 
in end bell construction with sepa- 
rate capacitor) have about 14% total 
rms harmonic content. They provide 
a reliable voltage source for fila- 
ments, relays, solenoids, a-c trans- 
formers, and similar loads. This 
series includes designs suitable for 
use as components. 

Sola regulators are available in 67 
stock models in capacities from 15 va 
to 10,000 va. Custom designs can be 
delivered in production quantities. 


Write for Bulletin CV 


‘SOIAlp 
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Hevi-Duty 
industrial Control 
Transformers 


These dependable dry-type control- 
circuit transformers are designed, 
constructed, and tested to give you 
exceptionally long service even un- 
der severe operating conditions. 
Type SZO (illustrated above) fea- 
tures layer-wound coils and new, 
improved proportions, which reduce 
voltage drop caused by peak inrush 
currents. In fact, at 1000% inrush 
current, the drop below rated voltage 
is only 5%. 


This extra capacity enables you 
to specify transformer size according 
to your sealed volt-amperes, and 
thus save on both initial cost and 
panel space since in most cases you 
will be able to use a smaller unit. 


A high insulation level is provided 
by folded insulating papers between 
layers, varnished cambric between 
windings, a pre-formed coil base, and 
heavy insulating channels between 
core and coil. 


In addition, Hevi-Duty Trans- 
formers feature firmly anchored 
screw-type terminals, slotted mount- 
ing feet for easy installation, and a 
wiring diagram on the nameplate to 
eliminate installation errors. 


Each transformer is given tests for 
turns ratio, polarity, and high-volt- 
age breakdown. Units meet or ex- 
ceed NEMA and ASA standards. 
They are available in 50 or 60 cycles, 
50 va to 5,000 va. 


Write for Bulletin DWC 


Babe DT Om Soll t-te1-) 
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Regulated DC 
Power Supplies 


These compact, light-weight d-c 
power supplies handle intermittent 
and pulse loads in the “ampere” 
range. They exhibit 1% (or less) 
ripple voltage, output regulation of 
+1% or less under +10% line volt- 
age variations, self protection against 
high short-time overloads, and ex- 
tremely low output impedance. 


These small, economical fixed d-c 
supplies require no maintenance. 
They are widely used as components 
in equipment with relays, solenoids, 
or high amperage requirements. 


This is the Solavolt adjustable d-c 
power supply. It provides a reg- 
ulated source of variable d-c voltages 
for testing, research and design de- 
velopment. 


The D-C Solavolt gives you all of 
the basic characteristics and advan- 
tages of the fixed design first de- 
scribed, plus selection of desired 
voltage by turning a dial. It can be 
relay-rack mounted on a standard 
19” frame, or is portable and self- 
stacking if desired. 

The unit is 7” high by 1214,” deep 
and, like the fixed design, is avail- 
able in six stock models. 


Write for Bulletin DC 


Consult your Sola/Hevi-Duty representative 
Pp for complete information on these products. 


SOLA-BASIC PRODUCTS LTD. Ce An Affiliate of Basic Products Corporation 


377 Evans Ave., Toronto 18, Clifford 1-1147 ° 


In U.S.A., Sola Electric Co., Busse Rd. at Lunt, Elk Grove, Illinois 


For further information mark No. 46 on Readers’ Service Card 
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. THIS IS A BETTER LATCHING RELAY 


Better? Yes, in several ways. Bifurcated Contacts, for ex- 
ample, give improved reliability, especially in dry circuits. 
Contacts will not open during vibrations of 30Gs, 55 to 
2500 cps. A special method of sealing cover to base 
eliminates flux contamination of the contacts. And there 
are more. Here is Potter « Brumfield’s newest member of a 
distinguished family of micro-miniature relays: the FL Series. 


Expressly designed for printed circuit applications, this 
DPDT, 3 amperes (@ 30V DC) latching relay lies parallel to 
the mounting surface. Its height, when mounted, is only 
.485”, thus circuit boards may be stacked closer. Mounting 
can usually be accomplished without studs or brackets, 
simplifying installation. 
The FL will remain firmly latched in either armature position 
without applied power, a significant advantage where power 
is limited and long relay ‘‘on" times are required. This relay 
may be operated by: 
1. Pulsing each coil alternately (observing coil polarity), or 
2. Connecting the coils in series and operating from a 
reversing (polarized) source. 
Write for complete information or call your nearest PsB 
representative. 


i 
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FL SERIES SPECIFICATIONS 
Shock: 100 Gs for 11 milliseconds. No contact 
openings 


Vibration: .195", no contact openings. 10 to 
55 cps. 30 Gs from 55 to 2500 cps 


Pull-in: 150 milliwatts maximum (standard) at 
25° C. 80 milliwatts maximum (special) 
at 25°C 

Operate Time: 3 milliseconds moximum at 
hominal voltage at 25° C. 

Transfer Time: 0.5 millisecond maximum at 
nominal voltage at 25° C. 

Temperature Range: ~65° C to + 125° C 

Terminals: Plug-in pins 


Dimensions: L. 1.100" Mox.—W. .925" Max 
H. .485” Mox. Hermetically sealed only 


a 


Ss) 


| 


SLG 11 DA 
(Latching) 


Pp, . 


sc 11D 


Ahr py ~ 


SL 11 0B 
(Latching) 


scG 11 DC 


Other P&B micro-miniature relays include conventional and latching models in crystal cases with a wide 
range of terminals and mountings. All are made in a near-surgically clean production area under the 
exacting requirements of our Intensified Control and Reliability program. 


P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONIC PARTS DISTRIBUTOR 


Your BEST SINGLE SOURCE FOR ALL MIiCRO-M™MINIATURE RELAYS 


POTTER & BRUMFIELD CANADA LTD. 


GUELPH. ONTARIO 





OPERATING VOLTAGE 
6 to 220 volts d.c., or 
115 volts a.c. with rectifier 


CONTACTS 
Twin, Code 0 (palladium-silver). Will 
carry 3 amps, 150 watts, 
non-inductive load 


CAPACITY 
One, two or three levels of 17 Form 
(break-make) combinations each. 
Also in combinations of 
Forms A or B contacts. 


OPERATING TIME 
Range: 0.015 to 0.040 sec. 


RELEASE TIME 





PRARAG Tata THAT DETERMINE 


RELAY SELECTION. 





cocceer NO. F 


Class W—high capacity, extremely compact and reliable. 


when an application calls for 


at the same time 


The new Class W Relay by 
Automatic Electric, is the first 
industrial-control component 
designed specifically to handle 
51 separate circuit transfers 
at the same time. It is ex- 
tremely sensitive and reliable 
—replaces four or more 
““general purpose’ relays—has 
simultaneous contact opera- 
tion—and the exclusive 
design eliminates separate 
contact adjustment problems. 

With a life expectancy of 
100 million or more opera- 
tions, the Class W requires 
only 4 watts to operate even 
the largest pile-up. It is avail- 


able with 6 to 220 volt coils 
d.c., or 115 volts a.c. with 
rectifier. Wire wrap termina- 
tions throughout assure gas- 
tight corrosion-resistant wir- 
ing, and a transparent snap- 
on cover with partitions for 
the separate contact levels 
provides exceptional dust 
protection. Essential parts 
can be readily replaced in 
the field. 

If you would like further 
information, call or write 
Automatic Electric Sales 
(Canada) Limited, 185 Bartley 
Drive, Toronto, Ontario. 
Branches across Canada. 


Range: 0.005 to 0.015 sec. 


Subsidiary of 
GENERAL TELEPHONE & ELECTRONICS (a) 


AN ORGANIZATION SERVING CANADIAN INDUSTRIES WITH COMMUNICATION AND CONTROL SYSTEMS 
6105 


For further information mark No. 13 on Readers’ Service Card 
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CANADIAN 
ELECTRONICS 
ENGINEERING 


Canada needs a Minister of Industry 


“Canada’s Gross National Product in 1959 was $34.6 billion. Manufacturing 
shipments accounted for $23.2 billion, or nearly 70% of this amount. At the 
same time, Canadian industry employed about 60% of our labor force. 


“Yet Canadian industry does not have a direct representative among the 
twenty-three members of our Federal Cabinet. Neither is there a deputy minister 
solely responsible for industry matters, although two assistant deputy ministers 
were appointed last year to represent industry in the Department of 

Trade and Commerce. 


“If you were operating a business which grossed $34.6 billion a year and one 
department accounted for nearly 70% of your revenue and 60% of your labor 
force, you would certainly have a vice-president responsible for that department. 
It is past time that a Minister whose sole interest should be Canadian 

industry, was appointed to the Canadian Cabinet.” 

This and several other telling points were made by Mr. A. L. Stopps, president 
of El-Met-Parts Ltd., in a recent address to the Dundas, Ontario Chamber of 
Commerce, entitled “Occupational Insecurity in Canada.” 

We are sure that all concerned with the progress of the electronics industry 

in Canada will appreciate Mr. Stopps’ suggestion. Particularly at this time when 
competition from imports and dwindling defense orders are leading to a situation 
in which the electronics industry may not be able to perform its proper role 

in a national emergency. 

Mr. Stopps went on to put forward another idea that warrants the consideration 
of all in our industry. He proposed that we should press for the establishment 
of a sound Import-Export Budgetary Scheme, based on the following points: 

1. The Canadian market must be reserved for Canadians first. 

2. An over-all import budget system should be set up immediately to get the 
Canadian market back into Canadian hands. 

3. The items in the budget should be established on the basis of our present 
tariff classifications on all goods and services. 

4. To get the budget started, the average value of the imports of each tariff 
classification between the years 1946 and 1956 inclusively be used. 

5. As soon as possible the items in the budget should be revised and put on 

a permanent formula basis, which would allow the importation of any one 
classification to a value not exceeding the Canadian export value of that 
classification. All values should be based on the equivalent Canadian labor and 
tax content. , 

6. Give careful consideration to similar controls on all our international 
financial transactions. 

Action of this kind, says Mr. Stopps, would go a long way to prevent all 
Canadians from spending beyond their means internationally. 


THE EDITOR 
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Feature Report 


Industry 





Growth of the Canadian 
electronics industry 


1951 52 53 584.55 G6 37 St # 


Review and 








Electronics in Canada 
Actual and estimated sales 1958 & 1959 


\ $ millions { 


Television receivers 128.8 115.4 


Radio receivers 45.4 


Record players 13.6 


Defence* 


Broadcast, general 


communications, etc.* 


Replacement parts, 
components, tubes, 
and services* 


120 108 





Total 412 397.3 





“estimated Sources: EIA and DDP 








Where do we stand ? 


The Canadian electronics industry’s total sales dropped 
slightly again in 1959, continuing the decline from its 
peak activity of over $500 million in 1955. The curves 
above, in which 1946 levels equal 100, show the indus- 
try’s progress in relation to the growth of the Gross 
National Product. 

Although total sales continued to decline while the 
GNP was still rising, the drop from 1958 to 1959 was 
little more than in the previous 12 months. It is estimated 
that a similar drop took place from 1959 to 1960, 
with sales during 1960 of about $380 million. 

A breakdown of total sales is given in the table. 
Consumer items still form the largest single group of 
products, but sales in 1959 were $18.3 million down 
from 1958. Unfortunately, the optimism felt in some 
quarters at the beginning of 1960 has not turned out to 
have been justified. EIA statistics show radio receiver 
sales down 14% from 1959 at the end of October, 
television receiver sales down 16%, and record players 
down 17%. Prospects for 1961 will largely depend on 
the success of EIA’s request for control of imports of 
Japanese radios, and on whether the new stations and 
the replacement market boost sales of television receivers. 

The figures given above for defence expenditures 
have been derived on a different basis from that used 
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previously. In the corresponding table last year, we quoted 
directly the DDP figures for expenditures in Canada on 
contracts placed on behalf of DND. This year, these 
figures have been discounted 15% to allow for mainte- 
nance and operation expenditures on contracts placed with 
firms outside the electronics industry. These revised figures 
were then increased by an amount corresponding to the 
Canadian industry’s military sales to the United States. 

The increase of $13 million from 1958 shows the 
effect of the beginning of defence production sharing. 
But with EIA members reporting fewer U.S. contracts 
last year, and a higher percentage of Canadian expendi- 
tures on maintenance and operation, the 1961 picture 
is not so bright. 

The EIA estimates for 1959 show a small but en- 
couraging increase in the “broadcast, general communica- 
tions, etc.” category, which should certainly have carried 
through into 1960 with expansion in the broadcast in- 
dustry and a continued growth in industrial applications 
of electronics. The “replacement parts, components, tubes, 
and services” category, however, shows the first drop 
in several years, partly due to continued importation. 

Summing up, with importation and defence problems 
to be resolved, and a big selling job to do in the com- 
mercial and export markets, 1961 will be a crucial year. 
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Forecast 1960-1961 


The industry will 
meet its problems 
with resource and 
vigor in 1961 


In this special statement to Canadian Electronics 
Engineering, James Key highlights the progress made by 
the industry in 1960 and takes a look at its prospects 

for 1961. Mr. Key is president of the Electronic 
Industries Association of Canada and general manager 


of Aerovox Canada Limited, Hamilton, Ontario. 


The growing importance of electronics in practically 
every field of endeavour in today’s complex world is 
becoming more evident every day. In communications, 
transportation, home entertainment, manufacturing, edu- 
cation and national defence the need for electronics is 
increasing daily in man’s attempt to create a better way 
of life. 

Canadian electronics manufacturers are as capable as 
any in the world of filling this need. Although the in- 
dustry is young in outlook it has many years of mature 
experience behind it; experience which, I think it safe to 
say, will help it to meet with resource and vigor the 
problems which have beset the industry in 1960. 

Some of our manufacturers are being hurt by the 
troublesome effects of importation of tubes and transis- 
torized radios, but there is encouragement at year’s end in 
the knowledge that import quotas are being discussed 
which will lessen the unemployment threat for our pro- 
duction workers. 

Canadian tube manufacturers have indicated their de- 
sire to deal with exporting countries in the interests of 
mutual trade but have negotiated on the basis that results 
must avoid disruption of Canadian markets and must en- 
sure orderly growth. 


Progress in 1960 

Progress has been made and will continue to be made 
in 1961. In the home entertainment field the end of the 
year saw the introduction and acceptance of 19-inch and 
23-inch square cornered picture tubes; an improved qual- 
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ity of television sets resulting in a better picture and im- 
proved performance; an increasing interest in stereo and 
high fidelity; and the continuing resurgence of radio as 
an entertainment medium. 

A progressive program of improved production meth- 
ods is leading to reduced costs while maintaining the best 
possible product quality. The acquisition of modern tools, 
new processes, and the incorporation of new production 
techniques have helped maintain the industry in its pre- 
dominant position. Many innovations in manufacturing 
techniques have been made by companies in the industry 
with resultant benefits to the buyers of Canadian elec- 
tronic equipment. 


Communications 


In the field of communications the industry is main- 
taining pace with the rapid development in methods and 
techniques. Electronic communication is the key to the 
opening up of the Canadian northland. No other means 
can be used to overcome the natural obstacles of bush- 
land, muskeg, snow, mountains and frozen tundra that 
slow down the march of civilization northward. North- 
ward lie uncounted deposits of ore, oil, minerals and 
other natural resources, and it will be by electronic com- 
munications, produced by Canadian industry, that this fron- 
tier will be pushed back. 

Electronic equipment has become indispensable for the 
distribution services of daily trade and commercial opera- 
tions. This is particularly true of railway and trucking 
operations, in which Canadian-designed mobile radio is 
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bringing competitive advantage by speeding up collection 
and delivery times. It is also aiding in the effective 
operation of mobile public services such as police, ambu- 
lance, civil defence, and fire departments; and facilitating 
materials handling control in large warehouses and fac- 
tories. 

Some Canadian companies are now specializing in scat- 
ter propagation equipment, microwave systems, and elec- 
tronic navigation systems. Outstanding achievements have 
been made in the advanced field of air navigation and 
Canadian companies have designed and produced self- 
contained aids such as Doppler navigators and computers, 
and position and homing indicators. 

Canada has a distinguished position in the design and 
production of radar equipment. The mobile gun-laying 
radar equipment produced in Canada was the first micro- 
wave gun - laying equipment in the world, clearly indicat- 
ing the capability of Canadian industry’s design and pro- 
duction teams to maintain pace in the fast-growing and 
highly competitive electronics field. 


Computers 

Some Canadian companies have developed wide ex- 
perience in the highly specialized field of electronic com- 
puters. A notable achievement is the world’s first transis- 
torized computer for sorting post office mail automatically. 
Another outstanding development is an electronic cheque 
sorter designed and built for the Federal Reserve Bank 
of New York. Fully transistorized, this machine sorts and 
adds cheques at the rate of 150,000 an hour. 

Nucleonics, the close combination of nuclear and elec- 
tronic techniques, is well advanced in Canada. Nuclear 
instrumentation and apparatus, such as industrial level and 
density gauging equipments for use in mining, paper and 
other manufacturing industries are in production. Portable 
instruments for the detection of beta and gamma radiation 


are in production and one type of light-weight radiation 
contamination meter is being manufactured for the Cana- 
dian army. 

Canadian radio and television broadcasts now reach 
over 90% of the population. 


Stereo broadcasts 


The introduction of stereophonic radio broadcasting 
will not only provide a market for stereo radio receivers 
but will solve an important problem in exposing the results 
of stereo sound reproduction to the public. Stereo radio 
will prove its merits and better sales of stereo radio- 
phonographs will result. 

The introduction of fully-transistorized car radios and 
clock radios will boost the sales of these products by 
removing power supply hurdles. Frequency modulation 
radio is growing rapidly in acceptance and offers an im- 
portant sales growth potential. 

The broadening of licensing regulations will increase 
the sales possibilities for mobile two-way communications 
equipment. A General Services Band radio specification is 
in process which will make available radio communita- 
tion at lower power to many new consumer needs. 

I am confident in the ability of the Canadian elec- 
tronics industry to quickly develop its manufacturing pro- 
cesses and facilities; to incorporate new products and new 
applications for industrial and military use; to expand its 
facilities for the installation, maintenance, test and repair 
of electronic equipment of all types; and its research and 
development capabilities. 

The engineering ability, the availability of the best 
technical and scientific staffs, and the industry’s concern 
for the security of its production workers’ jobs will all 
help the manufacturer keep faith with the Canadian con- 
sumer so that all Canadians will share the benefits which 
1961 will surely bring. END 


EIA presents brief to Prime Minister 


The Electronic Industries Association of Canada has 
asked the government to persuade Japan to cut back its 
shipments of radio sets and receiving tubes to 10% of 
Canadian production. 

Current, 1960, figures indicate that shipments from 
Japan now total 62% of domestic radio production and 
about 45% of Canadian tube production. Both these figures 
would be higher but for quotas on radio receivers estab- 
lished last July (for North America as a whole), and an 
embargo on tube exports set late in October. 

The Association, in a three-part brief presented on 
December 8 to the Prime Minister, Trade and Commerce 
Minister Hees, National Revenue Minister Nowland, and 
Defence Production Minister O’Hurley, estimated that with 
no restrictions, Japanese exports of radios would exceed 
total Canadian production by the third quarter of 1961. 

William Curry, vice-president of Dominion Electro- 
home Industries, presented the part of the brief that dealt 
with radio imports. Robert Story, vice-president of Cana- 
dian General Electric and manager of the Electronic Tube 
Section, handled the question of tube imports. The third 
part of the brief, which contained EIA’s submissions on 
defence sharing questions, was presented by John Hould- 
ing, president of RCA Victor. Wilf Jeffery, vice-president 
of Philco Corp. of Canada and chairman of the associa- 
tion’s Government Liaison Committee, summed up on be- 
half of EIA as a whole. 
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Here are the key recommendations contained in the 
brief. More detail on the statistics of the radio set and 
receiving tube import problems may be found in the story 
on page 36. 


Radio and tube imports 


1. Remove the burden of the discriminatory 15% ex- 
cise tax now applied to all home-entertainment products 
and entertainment-type tubes, to make the industry more 
competitive for the consumer dollar. 

2. Limit imports to 10% of Canadian producers’ sales 
for the previous year. This is considered a fair level of 
our market to relinquish to a country that is important to 
our export program. 

3. Investigate thoroughly the Fair Market Value applied 
to imports. Assess the same tax dollars on an imported 
radio as are applied to a comparable Canadian model, 
and use a higher average FMV for tubes. 


Defence sharing 


1. Work out a clearly understood arrangement with 
the United States for an equitable Canadian share of 
defence development work as well as production. Canada 
should negotiate well-defined segments of responsibility 
for the development and/or production of complementary 
systems, products and devices. 

(Continued on page 37) 
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Canadian industry has finally realized that it must take an active 
role in export trade. Sparked by the Honorable George Hees, 
Minister of Trade and Commerce, Canada’s trade commissioners 
have met with industry people to discuss possible markets, prob- 
lems and other matters relating to export. This may prove to be 
the impetus Canada needs to start active selling in other countries. 





Military contracts have been centred in two general areas — the 
CF-104 program and defence production sharing. Companies that 
have received sub-contracts for the CF-104 report increased activity 
over 1959. Defence sharing contracts have been below the anti- 
cipated volume. U.S. gold reserve problems may cause trouble. 


Military 





Industry leaders continue to extol the virtues of research, but do 
little else about it. Government measures may provide some 
stimulation in 1961. Export trade could help, too. 


Research 





Major communications work during the past year took place in 
Canada's northern regions. An underwater cable is planned to 
link Vancouver with Australasia, and a second trans-Canada 
microwave system may be started to serve a new TV network. 


Communications 





Many new products, plus increased demand for automatic control 
in industrial operations have provided more activity for this branch 
of electronics. However, competition is keen with so many com- 
panies having lost military business and looking for other outlets. 


Industrial 





“Second” television stations in Canada’s major cities have kept 
some of the broadcast equipment suppliers working at top speed 
to meet station opening dates. This business will continue into 
1961. BBG has turned down color TV for the time being. 


Broadcast 





Showing long-range faith in the Canadian electronics business, 
several companies have expanded production facilities. 


Facilities 





1960 achievements show trend towards 
commercial and export sales 


for the efficient and effective organi- 
zation of the meetings. 


Canadian elec- a few exceptions, Canadian compa- 


During 1960 the 
nies in Canada have not been inter- 


tronics industry continued to change 


its basic structure. Production of en- 
tertainment products was down from 
the previous year, according to es- 
timates from manufacturers, and 
competition from imports is expected 
to increase. Military markets for some 
manufacturers improved over 1959, 
but they are anxious to avoid any 
dependence on military contracts in 
future. This has lead many com- 
panies to the commercial and indus- 
trial markets. 

Probably the most significant trend 
in 1960 was towards exports. With 
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ested in exports until recently. A va- 
riety of reasons exists for the atti- 
tude, the least excusable being com- 
placency. Now, with other markets 
gone, companies must try to sell 
abroad if they wish to thrive. During 
the recent meetings in Ottawa with 
Canada’s trade commissioners, people 
from industry had an opportunity to 
find out what their prospects are in 
foreign markets. Several people from 
the electronics industry attended the 
meetings and later praised the De- 
partment of Trade and Commerce 


1961 


Honorable George Hees, newly ap- 
pointed Minister of Trade and Com- 
merce has stirred a great wave of 
interest in export business among Ca- 
nadians. Now it is up to manufac- 
turers to carry through. 

To get a broad view of achieve- 
ments within our industry during the 
past year, CEE interviewed executives 
from a number of companies. These 
capsule summaries of their activities 
show that there have been some in- 
teresting developments and trends. On 
the average, greatest success has come 
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to those companies that have under- 
taken an engineering design program 
and followed through with effective 
selling. 

Since the entertainment portion of 
the electronics industry has been dis- 
cussed in another story in this issue, 
companies concentrating on those 
products were not interviewed for 
this story. 


Over the past few years Bayly En- 
gineering Ltd. has been acquiring ex- 
perience in the design of RF loads 
and wattmeters. They now supply 
loads to both Canadian and U.S. cus- 
tomers in a range from 10-watt ter- 
minations to 80 kw RF wattmeters. 
Devices up to 500 kw have been 
projected. 

Activity in the design and produc- 
tion of commercial communication 
components, filters, equalizers, termi- 
nations and special networks has 
helped to keep a high level of ac- 
tivity at Bayly during the past year. 
In recent months they have produced 
more components to MIL specifica- 
tions. 


In 1960 Beatty Bros. Ltd. supplied 
masts for a wider range of uses than 
ever before. A number of 20-in. alu- 
minum masts capable of complete as- 
sembly on the ground were supplied 
for NATO. The company also sup- 
plied masts for use in the Arctic and 
capable of carrying rhombic anten- 
nas 150 feet high under conditions 
of 160 mph wind loads. They have 
recently quoted on a new 33-in. mast 
for microwave installations, satellite 
tv stations, and radiators up to 500 
feet. 


Efforts in the past year at Burndy 
Canada Ltd. have been aimed at pro- 
viding more variations and better 
availability of new electronic lines. 
Progress has been made in the Ca- 
nadian market for the new lines of 
taper pins and panels, printed cir- 
cuit connectors and multiple discon- 
nect plugs featuring solderless crimp 
type plugs. Many of the items are 
now manufactured wholly, or in part, 
in their Scarborough, Ont. plant. 
Their line of MS Hyfens is being 
tested per specification MIL-C-8384 
for CAMESA listing; their “Bantam” 
line is being tested for listing per 
MIL-C-26482, and progress has been 
made toward lines of crimp-type mul- 
tiple circuit connectors in accordance 
with MIL-C-26482 and MIL-C- 
26500. 


Canadian Admiral Corp., Ltd. re- 
cently made the first shipment of a 
quantity of ambient radiation moni- 
tors which it is manufacturing under 
contract for Atomic Energy of Can- 
ada Ltd. The company has designed 
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a gamma survey meter and submitted 
samples to the Canadian Army. Eval- 
uation tests have been carried out, 
but the Army has not placed any 
orders for instruments of this type 
yet. 


Canadian Aviation Electronics Ltd. 
has been very successful in selling its 
flight simulators. At present they hold 
contract amounting to about $25 mil- 
lion to supply F-104 simulators to 
the air forces of Canada, West Ger- 
many, Holland and Belgium. Pros- 
pects look good for sales in Japan and 
Italy. Reversing a trend common in 
Canada, CAE has purchased two sub- 
sidiaries in the United States — 
Oneida Electronics, Inc., and Cal- 
mont Industries, Inc. CAE has also 
diversified its product line, with new 
equipment for communications and 
industrial control. They intend to ex- 
pand that part of their company ac- 
tivity and have established a research 
and development department. 


During 1960 Canadian General 
Electric Co., Electronic Equipment 
and Tube Dept., received major pro- 
duction orders for computing equip- 
ment for the CF-104 aircraft. Orders 
booked in the year will involve ac- 
tual production until about the end 
of 1962. The build-up of parts and 
accessories for the aircraft can be 
expected to contribute to the 1961 
electronics industry picture. Design 
and development work constitutes a 
major part of defence electronics ac- 
tivity and cooperation has been forth- 
coming from the General Electric Co. 
over the past year in providing con- 
tracts to CGE. Such contracts have 
helped CGE retain its engineering 
staff. 

The year 1960 was an exceptional 
year in the broadcast equipment sec- 
tion of the industry, due to licensing 
of second channel tv stations. In 
terms of orders and production for 
this type of equipment, CGE oper- 
ated at its highest peak since 1954. 
In 1961 there is expected to be an 
acceleration in the installation of low 
and high power satellite tv stations 
in smaller communities. Industrial 
television appears:to be still in a de- 
velopment, rather than growth phase, 
but the company made progress with 
such installations as the one for 
Trans-Canada Air Lines at Montreal 
International Airport. 


Canadian Marconi Company has 
had outstanding success with its air- 
borne Doppler navigation system. 
Seven international air carriers have 
now placed orders for the equipment 
which was developed jointly by De- 
fence Research Board and Canadian 
Marconi Company. 
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Canadian National Telegraphs con- 
tinued to expand in all facets of the 
communications industry. In western 
Canada, circuits were extended for 
Centralized Traffic Control of CNR 
from Winnipeg-Sioux Lookout to 
Armstrong, Ont., a total distance of 
nearly 400 miles. Circuitry was also 
provided for CNR’s expanding inte- 
grated data processing network. For 
improved train operations on Can- 
ada’s west coast, CNT installed mo- 
bile radios for “end-to-end” operation 
on trains over the main lines between 
Edmonton, Prince George and Van- 
couver. 

At Moncton, television, radio and 
teletype communications were pro- 
vided for the railway’s new $15 mil- 
lion hump yard. Steady progress was 
made on the $25 million microwave 
network between Grande Prairie, 
Alta., and the Yukon-Alaska border. 
When completed in mid-1961, the 
network will form the key portion 
of a system connecting Alaska with 
the United States. 

In July, Canadian National Tele- 
graphs and Canadian Pacific Com- 
munications completed construction 
of a microwave network between Ri- 
mouski, Que., and Mount Carleton, 
N.B., via Dalhousie. It is used to 
carry programs of the CBC’s French 
tv network and extension of the serv- 
ice into Moncton is underway. Other 
highlights from 1960 include estab- 
lishment of the first long-distance 
telephone service into Dawson City, 
Elsa, Mayo and Keno in the Yukon. 
In October, a local, automatic dial 
telephone system was inaugurated at 
Inuvik, N.W.T. Canadian National 
Telegraphs also installed a communi- 
cations facility, including a torn-tape 
relay centre and push-button telephone 
system at Montreal International Air- 
port. 


A number of Microscatter systems, 
developed by Canadian Westinghouse 
Co. Ltd., have been shipped to the 
United States, Sweden and France. 
One of the largest systems, manufac- 
tured and installed for the USAF, 
consists of two Microscatter hops and 
two line-of-sight hops to transmit ra- 
dar information over 250 miles. An- 
other development, Linatrol, an elec- 
tronic device for the control of gas 
cutting machines, has been shipped 
to customers in the United States, 
United Kingdom, Europe, Australia 
and other countries. During the latter 
part of the year, Mr. J. G. Wilder, 
communications specialist, made a 
selling trip around the world in an- 
swer to many customer enquiries, and 
to promote export sales in general. 

To accelerate activity in defence 
production sharing, Mr. E. S. Cockle 
was appointed Southern California 
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Sales Representative; Mr. S. Oney is 
covering other areas of the U.S. Mr. 
F. R. Aitken, Manager, market- 
ing services, is working closely with 
the Westinghouse Electric Corp., 
Electronics Div. to develop and co- 
ordinate defence sub-contracts. The 
NASARR system for the CF-104 pro- 
gram is well advanced in the Elec- 
tronics Div. and many subcontracting 
firms. 

In the industrial electronics field, 
development and marketing of new 
products has been intensified. A new 
transistor-magamp speed _ regulator, 
specifically designed for control of a 
paper machine section has proved 
successful in the field. Installations 
have also been made of a static volt- 
age regulator to the control of dc and 
ac generators in the pulp and paper, 
steel mill, and utilities fields. Other 
sales have been made in the areas 
of machine-tool control, process con- 
trol equipment, and communications 
equipment for the mining industry. 
Because many systems require cus- 
tom designs, Canadian Westinghouse 
is building a circuit simulating de- 
vice to eliminate construction of 
bread-boards in circuit design. 


Central Dynamics Ltd., a company 
which was formed in 1959, has been 
designing and manufacturing products 
for both military and commercial cus- 
tomers. They are manufacturing 16 
sets of receiver switching units for 
airport control under a DDP con- 
tract. In the commercial field they 
have been making a variety of tran- 
sistorized amplifiers for video and in- 
tercom systems, audio/video switcher 
systems and temperature monitoring 
systems. They have just completed 
design of a 25-ampere load shedder 
which has all controls, fuses, etc., in 
one box. 


Collins Radio Co. of Canada Ltd. 
expanded its operations in all divi- 
sions of the company, increasing the 
total number of employees from 344 
to 510. The two major areas of ex- 
pansion were the manufacturing di- 
vision, which stepped up production 
of the AN/ ARC-552 UHF transceiver 
to 100 equipments per month, and 
the engineering division where facili- 
ties have been doubled with a corre- 
sponding increase in staff. Major new 
contracts received during 1960 have 
been the AN/ARC-552A for the 
RCAF CF-104, and a 3,500-channel 
version of this equipment for West 
German, Dutch, Belgian and Japa- 
nese air forces. In addition, an emer- 
gency UHF Transceiver, AN/ARC- 
504, designed by Collins Canada en- 
gineers, has been ordered by the 
RCAF. Variants of it are being con- 
sidered by West Germany, Holland, 
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Beatty Bros. aluminum masts sold 
to Cdn. Westinghouse for NATO 
can be assembled on the ground. 


Aerial tramway tower on a Yukon 
mountain will help haul men and 
materials to high-level sites on 
CNT’s Alaska microwave contract. 


Final check is made on Canadian Westinghouse Microscatter equipment at the 
This type of equipment has been successfully sold around the world. 


plant. 


Belgium and Japan. 

To meet the long-term expansion 
plans of the company, a new plant 
is under construction in Toronto's 
eastern suburbs which will bring total 
floor space up to 83,000 square feet. 
A major program of commercial 
product development has been initiat- 
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ed by Collins in Canada. A team of 
experts in single sideband techniques 
has been formed to develop a line of 
low and medium powered HF SSB 
communications equipment. These 
products, designed specifically to meet 
Canadian needs, are expected to suc- 
ceed in world-wide markets. 





Consolidated Mining & Smelting 
Co. of Canada Ltd. has been produc- 
ing ultra-pure metals, alloys and in- 
termetallic compounds for the manu- 
facturing of transistors, and ultra- 
miniaturized devices based on solid 
state physics. They have been export- 
ing most of their products to Great 
Britain and the United States. Indium 
antimonide, one of the newer com- 
pounds for semiconductors, has been 
successful in those markets during the 
past year. Two other compounds, gal- 
lium arsenide and indium arsenide, 
are at the pilot plant stage. Bismuth 
telluride, a thermoelectric compound, 
is now in laboratory production and 
will reach markets in a few months. 
Extensive and continuing research 
programs at Cominco’s central re- 
search laboratories, Trail, B.C., are 
attracting many leading scientists. 


The technical products division of 
Dominion Electrohome Industries 
Ltd. reported sales for 1960 slightly 
above those for 1959. Motor-genera- 
tors were added to the product line 
for use in induction heating. Export 
sales to the United States have more 
than doubled during the past year. 

Although entertainment-type equip- 
ment is not being included in this re- 
port, it is interesting to note that 
Dominion Electrohome has entered 
the electronic organ field with a one- 
manual organ called the Allegro. 


Britain has placed an initial con- 
tract worth $1,305,000 for a Cana- 
dian anti-submarine development, 
variable depth sonar. The equipment 
is manufactured by E. M. I.-Cossor 
Electronics Ltd. The firm already 
holds a $2,746,000 contract to pro- 
duce about a dozen sonars for the 
Canadian navy. Interest has been 
shown in the development by other 
NATO countries and by Australia. 


Edo (Canada) Ltd. has _ experi- 
enced steady growth during 1960, due 
mainly to a DDP contract covering a 
quantity of long-range sonar equip- 
ment for the RCN (approximately $2 
million). This contract will continue 
through 1961 and will result in 
further manpower build-up in Janu- 
ary and February. Other smaller and 
varying contracts have been received 
from DDP. An order for long-range 
sonar transducers for the French 
Navy under defence production shar- 
ing was completed in November. 

In August, Edo (Canada) signed an 
agreement with Burnell & Co., Inc., 
New York, whereby Edo (Canada) is 
licensed to manufacture all Burnell 
components for Canadian and Com- 
monwealth markets. Sales representa- 
tives have been appointed for the 
United Kingdom. 
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During the past year Electronic 
Associates Ltd. has been actively pro- 
moting export sales. Mr. Leaver, 
president of E.A.L., has made trips to 
various countries including Great Bri- 
tain, Germany, Poland, Czechoslo- 
vakia and United States. His com- 
pany exhibited at a number of trade 
fairs in those countries under the 
auspices of the Department of Trade 
and Commerce. Mr. Leaver reports 
that he is greatly encouraged by the 
new support offered by the depart- 
ment and believes that if this can be 
enlarged and implemented, it will re- 
sult in a completely new and more 
favorable environment for companies 
such as his. About thirty percent of 
their total production (industrial and 
nucleonic equipment) was exported 
last year and they anticipate increases 
in both home and export markets 
this year. 


Export business to the United 
States is being done by the electronics 
division of Ferranti-Packard Electric 
Ltd. at an annual rate of $2 million. 
This volume includes both military 
and commercial sales of complete 
digital systems, computer peripheral 
equipment and electronic office ma- 
chines. 

By landing two large orders from 
I.T.T. and R.C.A., Ferranti-Packard 
has grown to be one of the largest 
manufacturers on the continent of 
magnetic storage drums. Two large 
drum systems were built for I.T.T. 
as part of a complex global com- 
munication system known as 465L. 
Each system employs eight 10-in. 
diameter drums with a total capacity 
of 4,500,000 bits. Seventeen large 
drums are being manufactured for 
R.C.A. as part of the COMLOGNET 
communication system. These are 
18.5 inches in diameter, have 512 in- 
formation tracks with a total capacity 
of over 5,000,000 binary bits and ro- 
tate at 900 rpm. 

In the field of computer peripheral 
equipment, high speed punched paper 
tape readers as well as magnetic stor- 
age drums have been sold in quantity 
to such U.S. firms as Hughes Air- 
craft, Nortronics, Autonetics, Sylva- 
nia Electric and Motorola. Five situa- 
tion display consoles are being manu- 
factured for the USAF for applica- 
tion in SAGE. The radar type display 
utilizes a 19-in. Charactron tube for 
alpha, numeric and symbolic display. 
Both the USAF and Army Signal 
Corps have purchased meteor burst 
communication systems. Utilizing low 
power (1 kw) VHF signals, this sys- 
tem provides 1,200 mile communica- 
tion by reflection from ionized meteor 
trails. 

Ferranti-Packard has been success- 
ful in selling commercial equipment 


in the U.S. and Canada. A dictionary 
look-up type of cheque sorting com- 
puter was recently accepted for in- 
stallation at the New York Branch of 
the Federal Reserve Bank. It employs 
magnetic ink character recognition. A 
rapid access look-up system was de- 
veloped for access to a 30,000-item 
catalogue. It was sold to Ellicott Drug 
Co., Buffalo. For a mail order busi- 
ness, an automatic sales slip writer 
has been produced permitting the 
production of single-item sales slips 
at a rate up to 250 per hour. 

Ferranti-Packard’s outstanding pro- 
ject for Canada is the $3 million 
computer reservation system for 
Trans-Canada Air Lines. Installation 
will commence early this year. 


Fischer & Porter (Canada) Ltd. 
has been active in the area of control 
and instrumentation, producing both 
components and systems. A tempera- 
ture instrumentation system has been 
delivered to NPD-2 Nuclear Power 
Station, Des Joachims, Ont, It consists 
of two major items: a data logger for 
133 temperatures, being measured in 
each of the 132 cooling water flow 
tubes in the reactor, plus the inlet 
flow header; high temperature alarm 
amplifier array consisting of 132 ac- 
tive plus 4 spare units. These monitor 
the same temperatures as those ex- 
amined by the logger, but do so con- 
tinuously. 

A tape output translator was de- 
livered to Ontario Hydro data pro- 
cessing dept. for translating F&P 
wide tape demand records to stand- 
ard 5-channel tape. This was custom 
designed in Canada to mate with 
Hydro’s Univac input equipment and 
incorporated error recognition fea- 
tures. Three data logger/scanner sys- 
tems were sold to B.C. Electric, New 
Brunswick Electric Power Commis- 
sion and Ontario Hydro. These will 
be delivered this year. 


Following the lead of its parent 
organization, General Instrument of 
Canada Ltd. is in the process of 
diversifying its operations. Semi- 
conductor manufacturing is underway 
with a line of ‘top hat’ rectifiers. This 
will be followed by high voltage rec- 
tifiers and RF _ switching diodes. 
Transistor production is planned be- 
fore the end of the year. The radio 
and television components division 
has developed a Mark VIII cascode 
turret tuner and model 55 automo- 
bile radio tuner. A new TV deflection 
system is in production; it employs 
voltage compensation which in turn 
avoids picture shrinking. The coil and 
K-tran group has installed automatic 
coil winding facilities which permit 
the company to compete effectively 
for markets in the United States. 
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The industrial products division has 
successfully produced the complete 
line of Clairtone chassis which have 
taken a major share of the hi-fi mar- 
ket in Canada, and which is being 
sold in the United States, including 
Hawaii. 


Guildiine Instruments Ltd. (former- 
ly Tinsley Instruments (Canada) Ltd.) 
appointed Sensitive Research Instru- 
ment Corp., New Rochelle, N.Y., as 
its U.S. representative. As a result, 
sales to the U.S. in 1960 rose to over 
70% of the total output of Guildline 
as compared to 40% in 1959. Sales 
have consisted mainly of six figure 
measuring potentiometers, volt ratio 
boxes and galvanometers—a field in 
which Guildline is able to offer from 
50 to 100 times greater accuracy than 
the U.S. manufacturers of similar 
equipment. Guildline has recently ap- 
pointed Allan Crawford Associates, 
Toronto, as Canadian sales represent- 
atives. 


Two new computers were intro- 
duced to the Canadian market in 
1960 by Honeywell Controls Ltd. The 
Honeywell 400 is a full-scale elec- 
tronic data processing system design- 
ed to be compatible with the larger 
800, but extending the benefits of 
EDP to smaller companies. The H290 
digital computer automatically con- 
trols continuous or batch processes 
and other industrial operations. 

A heating and air conditioning sys- 
tem was installed in Trans-Canada 
Air Lines overhaul and maintenance 
depot at Dorval, Montreal. This sys- 
tem includes data handling, electronic 
sensing and a Selectographic super- 
visory data center. It permits control 
of the entire air conditioning and re- 
frigeration system from a_ central 
panel. 

A number of new computers were 
also introduced into Canada by Inter- 
national Business Machines Co. Ltd. 
The 1620 data processing system is a 
transistorized, stored-program com- 
puter designed for scientific research, 
engineering and management science 
computations. A large business com- 
puter, the 7080, has been ordered by 
the New York brokerage firm of 
Merrill Lynch, Peirce, Fenner and 
Smith. Their Toronto office will have 
direct lines feeding into the machine. 
The 1401 business machine was in- 
troduced into Canada in May of last 
year and will be produced in Canada 
starting in 1961. The IBM Telepro- 
cessing machines, which converse in 
machine language at a rate of 30 
words per second, have been installed 
by CPR and CNR. IBM entered the 
dictation equipment field in Novem- 
ber with the Executary, a machine 
using magnetic belts. In the field of 
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exports, IBM ships to about 86 differ- 
ent countries, supplying equipment 
and parts primarily to local branches 
of the company. 


George Kelk Ltd. has expanded its 
operations and product lines in the 
area of industrial electronics and 
electromechanics. During the past 
year the company established its own 
sales organization (formerly handled 
by R-O-R_ Associates Ltd.) and 
moved into a new building at 5 Les- 
mill Rd., Don Mills, Ont. 


The licensing of new television sta- 
tions during the past year has spurred 
the development of studio equipment. 
McCurdy Radio Industries Ltd., an- 
ticipating the demand for new equip- 
ment, designed two audio control 
consoles, SS4500 and SS4600. The 
company also developed its SS1026 
television intercom system using di- 
odes for all switching, rather than re- 
lays, to obtain higher reliability. 
Standard amplifiers and modular 
crosspoint switching elements provide 
flexibility. 

McCurdy has supplied equipment 
for new television stations in Toronto, 
Winnipeg, Calgary and Vancouver. It 
has also supplied studio facilities for 
the new building at Ryerson Institute 
of Technology, Toronto. The com- 
plete audio system for the O'Keefe 
Centre for the Performing Arts was 
developed by McCurdy. 


Major contract for Measurement 
Engineering Ltd. last year amounted 
to nearly $1 million for control tower 
consoles for the RCAF. This, plus 
other Government work has resulted 
in an increase of staff, particularly 
in engineering personnel. Industrial 
electronics production doubled in 
1960 over 1959 and is still increasing. 
Some of the specialized equipment is 
being exported to Europe and the 
United States. 


Needco 
Ltd. is a 


Cooling Semiconductors 
Canadian company which 
commenced production of thermo- 
electric materials and devices in its 
Montreal plant. It is one of the few 
companies in this new field. More 
than 90% of the orders shipped are 
for export. Frigistors are sold in the 
U.S., England, France, Belgium, 
Switzerland, Germany and Japan. 

(A feature report on thermoelectric 
devices will be published in the Feb- 
ruary issue of CEE). 

One of the major projects under- 
taken by R. H. Nichols Ltd. was a 
complete remote supervisory control 
system for a mining company in 
Northern Quebec. This equipment 
performs all control functions for 
hydro-electric generation. The con- 
trol function operates over a double 
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Canadian Marconi’s new 
for pre-testing special purpose tubes 


laboratory 


under simulated operating conditions. 


Designer Heddink (r) and Dominion 
Electrohome's “Allegro” electronic 
organ that was introduced last year. 


Ambient radiation monitor being pro- 
duced by Cdn. Admiral for AECL. 
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(for safety) VHF radio link. Emer- 
gency power for the link is provided 
by a de to ac inverter designed by 
Nichols. 

Other equipment supplied by Nich- 
ols during 1960 includes a remote 
control for a 50-kw AM _ broadcast 
transmitter; annunciation equipment 
for the NPD nuclear reactor; an 
electric map for a Utility in Western 
Canada; control system for a water 
pumping station; safety detection and 
shut-down equipment to protect 
against surges in gas compressors 
along a pipe line; dielectric high fre- 
quency generator for shipment to 
England. 


Northern Electric Co. Ltd. has 
- s continued to expand its research and 
Pe ¥ : ; : : : on commercial products activities. Con- 
First Canadian psychological sound aid for dentists. Patient can control Philips struction is underway on the new re- 
Industries Sonalgenic equipment to hear music or white sound in earphones. search and development laboratories 
near Ottawa and a number of staff 
appointments have been made (see 
page 7 of this issue). Significant new 
products developed include the N5-1 
Crossbar Office, which has the same 
circuitry as the standard No. 5 Cross- 
bar, but which is smaller and is in- 
tended for use in telephone exchanges 
serving 1,000 to 2,000 lines. The 
N450 Radio System is designed for 
point-to-point use in low-population 
areas. The 450-Mc equipment has a 
capacity of up to 48 telephone voice 
channels. 

Northern Electric has __ installed 
closed circuit television equipment 
and sound systems in a number of 
locations during the year. More in- 
formation on this subject can be 
found in the article on page 44. 


a?¥ ag , Nuclear Enterprises Ltd. and _ its 

md ;, — subsidiary in Scotland have both ex- 
Technicians instal equipment at CFTO-TV, Toronto. New television stations panded during the past year. A new 
in major centres have provided a good market for broadcast manufacturers. 14,000-square foot building is being 
erected in Winnipeg to house offices, 
research and production facilities for 
radiation detection devices. In Edin- 
burgh, Nuclear Enterprises (GB) Ltd. 
plan to erect a 24,000-square foot 
building this year. In addition, the 
Scottish company has set up a new 
firm, Saro Nuclear Enterprises Ltd. 
in joint ownership with the Saunders- 
Roe Aviation firm to produce thick- 
ness gauges, density gauges, atom- 
lites and other industrial automation 
instruments. 


a ee es es 


Philco Corp. of Canada Ltd. has 
introduced new industrial equipment 
designed by its Canadian engineers. 
The Telesignal Dispatcher equipment 
has been designed to work with tele- 
type equipment. It permits operators 
to pre-program entire messages be- 

a fore transmission begins, thus ensur- 
J. Patterson (r) of Northern Electric’s R & D Dept. explains the mechanical ing efficient operation of lines, even 
operation of the N5-1 Crossbar Office, now being manufactured in Montreal. with unskilled operators. Sonic Veioc- 
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ity meter VM8 uses the Doppler ef- 
fect to continuously plot velocity 
against time. Its applications are 
similar to those of a mechanical 
accelerometer ,but it possesses many 
advantages for certain types of meas- 
urement. 

The U.S. Army Signal Corps has 
purchased an _ oblique ionospheric 
sounder from Philips Electronics In- 
dustries Ltd. Valued at $140,000, the 
equipment measures propagation con- 
ditions along a communications path 
to make more reliable communica- 
tions possible. The equipment was 
originally developed by scientists at 
DRB, Ottawa. 

In the area of medical equipment, 
Philips has developed Sonalgenic, 
psychological sound equipment for 
use by dentists. Production is just 
starting and surveys have indicated 
favorable market available in the 
United States as well as in Canada. 


Discounts on quantity sales, rang- 
ing to more than 25% off Nett, have 
aided in the sale of components and 
equipment from Pylon Electronic De- 
velopment Co. Ltd. All sales to date 
have been in Canada, but the com- 
pany is preparing to extend its sales 
efforts abroad. New products intro- 
duced include the AP-3 attenuator 
with type N connectors; RTS-1 trans- 
istorized PBX power supply; CX130 
152A transistor power converter for 
input voltages of 130 or 152 vde. 


RCA Victor Co. Ltd. expanded its 
research facilities in Montreal. The 
company has been recognized as the 
main centre for work on microwave 
equipment and systems within the 
RCA organization. A number of con- 
tracts have been received or com- 
pleted for microwave systems in 
north-eastern and north-western Can- 
ada, as well as in other countries such 
as Brazil. The first successful solid 
state nuclear particle detector, de- 
veloped jointly by RCA Victor and 
Defence Research Board, was put in- 
to production early last year. The 
company has also supplied equipment 
to some of the new television stations 
in the major cities across Canad... 


To keep pace with its increased 
business, Raytheon Canada _ Ltd. 
moved to a new 34,000 square foot 
building in Waterloo last June. Their 
major line of work has been in the 
areas cf airport and airways surveil- 
lance radar, weather radar, random 
access plan position indicators, radar 
target simulators, and radar-to-TV 
scan converters. Contracts have been 
received from the Department of 
Transport, Denmark, Switzerland, 
United States and Lebanon. 


Under the market and import con- 
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ditions that existed in 1960, Rogers 
Electronic Tubes and Components 
experienced a satisfactory year. The 
general program was aimed at a con- 
solidation of effort with a broadening 
of the product lines and_ services. 
Professional tube and semiconductor 
lines were expanded. Exports of tubes, 
started in 1957, greatly exceeded im- 
ports during 1960 and prospects for 
1961 are good. Another major event 
was the extension of the Rogers 
Application Laboratory. Although 
peak efforts have not been reached 
yet, many customers have derived 
benefit from the service. 


Sinclair Radio Laboratories Ltd. 
established a company in the United 
States under the name of Sinclair 
Radio Labs Inc. Last year they started 
production there to supply antennas, 
filters, duplexers, and other equip- 
ment to the American communica- 
tions market. In its first year of oper- 
ation the volume of business was 
double the anticipated amount. De- 
sign work will continue to be done 
at the Canadian office in Toronto. 
Canadian markets expanded slowly, 
but steadily, keeping pace with the 
radio telephone and communications 
industry here. 


Typical of the businessmen who 
attended the Department of Trade 
and Commerce export conference in 
Ottawa in Decerm*-r, Mr. Snelgrove 
of C. R. Snelgro.- Co. Ltd. spoke 
highly of the conference and its ob- 
jectives. Providing crystals for the 
commercial market, Mr. Snelgrove 
has been exporting both directly and 
indirectly, and anticipates an increase 
in this business. 


After two years of supplying test 
equipment in kit form, Stark Elec- 
tronic Instruments Ltd. has begun to 
make significant gains in the face of 
competition from imported kits. 
Canadian distribu.ors have supported 
the program and helped ensure its 
success. These same kits are now be- 
ing sold in Europe, Central and South 
America. Last year the company in- 
troduced Lingua-Trainer language 
laboratories. The volume has now 
reached the level where production 
will be undertaken at Ajax, Ont. 
early this year. 


Syntron (Canada) Ltd. is already 
well established in the line of electro- 
magnetic vibratory materials handling 
equipment which lends itself to ad- 
vanced forms of electronic and re- 
mote control arrangements. To meet 
this need, a complete new range of 
circuits and control systems has been 
developed. Several large installations 
were made during 1960. 

(Continued on page 56) 
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Home entertainment consumer products, comprising 
domestic radio and television receivers and record players, 
still account for almost half the industry’s sales dollar. 
Total sales of these products in 1958 were $187.8 million 
and in 1959, $169.5 million. 


After some recovery in 1958, in which year sales were 
only 7% down on the previous year, this decline of nearly 
10% in 1959 continued into 1960. Dollar sales figures 
for the whole of 1960 are not yet available, but unit 
sales to the end of October confirm the downward trend, 
with radio down 14%, television down 16%, and record 
players down 17%. 


Prospects for 1961 cannot be regarded as very en- 
couraging. Radio manufacturers must rely on the success 
of EIA’s request to the government for curbs on Japanese 
imports, while television set makers are still looking for 
a reasonable volume of replacement sales and hoping that 
the new broadcasting stations will bring new viewers in 
some areas. 

Radio receivers 

The chart opposite (based on DBS reports) shows how 
the total Canadian market for radio receivers has grown 
in the last few years and how imported sets have taken 
an increasing share of it. During 1959, imports accounted 
for 43% of all radio sales in Canada. By July 1959 the 
latest month for which import figures are available, this 
had risen to 47%, with imports from Japan alone equal 
to 62% of domestic production. 

In its brief to the Prime Minister, EIA has pointed 
out that in 1956 there were 28 radio receiver manufac- 
turers in Canada, but that as of December 1, 1960 only 
18 remained. The Canadian electronics industry as a 
whole has suffered a 28% drop in employment from 1955 
to the end of 1959— it has been calculated that the 
395,000 transistorized radios imported from Japan in 
1959 alone represented 1,185 jobs lost to Canadians. 


The 11% sales tax and 15% excise tax basis in use, 
claims EIA, discriminates against Canadian-made radio 
receivers, and means lost revenue to the Federal Govern- 
ment. Using typical base prices for six-transistor sets 
$20.37 for a Canadian product, compared with $13.20 
for the equivalent Japanese model—the 1959 imports rep- 
resented a revenue loss of $738,650. 


On July 1, 1960 the Japanese Government renewed 
issuance of export licenses for transistor radio shipments 
to Canada and the U.S.A. for the last half of 1960. It 
has been indicated by the Japanese Embassy in Ottawa 
that the voluntary quota as applied to Canada may be 
based on the 1959 level of shipments with a “gradual” 
increase. The actual increase of 35% for the first seven 
months of 1960 can hardly be considered gradual. EIA 
therefore believes that nothing short of quotas on imports 
imposed by the Canadian Government will bring about 
effective control of the situation. 

Previous negotiations on the subject of receiving tubes 
(see CEE August 1960, page 36) resulted in an embargo 
on shipments of Japanese tubes into the Canadian market 


CANADIAN ELECTRONICS ENGINEERING JANUARY 1961 





from October 20 until the end of 1960, or until a quota 
system could be arranged; the quota has not yet been 
established. Here again we have seen drastic reductions in 
employment—34.5% from January 1959 to October 1960 
—and loss of government revenue. 

Television receivers 

Sales by domestic manufacturers of television receiv- 
ers are shown in the chart. Imports are not significant, 
having been less than $2 million per year. 1959's sales of 
405,000 units were only 3.5% down from 1958, but 
monthly sales in 1960 matched 1959 only in March, and 
the total to the end of October was only 275,000 units. 
We can therefore expect that the total for the year just 
ended will be beween 330,000 and 340,000 units. 

It would seem that the industry’s hope that the 1959 
sales indicated a sizeable replacement market had finally 
arrived was unfounded. This type of sale will, of course, 
form an increasing proportion of the total, but 1960's 
results have been very disappointing. The opening of new 
stations in several major centres, and the addition of 
satellites in areas that previously did not have a signal 
available, could improve our prospects for 1961. 

The recent decision of the Board of Broadcast Gov- 
ernors against recommending the licensing of color tele- 
vision was very disappointing to the industry as a whole. 
Here again there is a danger of a potential Canadian 
market being usurped before the home industry can gain 
any advantage. Competitors in the United States already 
have the benefit of experience of production of color sets 
for an existing market, and Japanese manufacturers have 
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reportedly started production of color receivers during 
1960. 


Record players 


Here again the chart shows domestic producers’ sales. 
Imports were worth about $2 million in both 1958 and 
1959, but comparable unit figures are not available. Do- 
mestic sales were down 8.5% in 1959 from 1958, and 
the picture at the end of October indicated a 1960 total 
of 190,000 units, a further drop of 6%. 

Prospects for 1961 depend very much on Canadian 
manufacturers’ ability to provide quality products at prices 
that will enable them to hold and possibly increase their 
share of the market. Sales of stereophonic units will be 
boosted when stereo multiplex broadcasts start and give 
the public a chance to appreciate the effect of the added 
dimension. END 


EIA brief — continued 


2. Develop a well-co-ordinated government/ industry 
approach to defence sharing to make the most effective 
use of research and development funds and maintain a 
strong technological and manufacturing base in the Cana- 
dian industry. 

3. Extend the concept of defence sharing to include all 
NATO countries. 

4. Lessen the restrictions on the use of funds under 
Vote 71 to provide immediate government assistance for 
the development of new products that would have com- 
mercial as well as defence applications. END 
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Electronic imports still climbing 


Canada buys more from U.S., U.K., Japan and West Germany 


Canadian imports of electronic components and equip- 
ment rose to $113.5 million in 1959, the latest year for 
which complete figures are available from DBS, They 
had fallen to $107 million in 1957, after reaching a peak 


show the specific markets which United States manufac- 
turers are penetrating. Based on reports of the U.S. De- 
partment of Commerce, it shows the value of their exports 
to Canada of various electronic commodities in 1959 in 


the second column. The third and fourth columns compare 
their exports during the first nine months of 1959 and 
1960; increases are evident in nearly all categories. 

It should be noted that the figures shown are ap- 
proximate, since the total of low-valued shipments is esti- 
mated; in many cases the total shown will be on the 
low side. Also note that for security reasons it is not 
possible to give the Canadian figures for several product 
groups. These include communications transmitters, re- 
ceivers and transceivers; airborne direction finders; de- 
tection and navigational apparatus; and electron tubes 
other than receiving types. 


of $120 million in 1955, then rose again to $111 million 
in 1958. Our largest supplier, the United States, lost more 
of its share of our market ($81 million in 1959, com- 
pared to $88 million in 1958), but 1960 figures show a 
definite increase in U.S. electronic exports to Canada. 
Purchases from other countries continue to increase— 
$16 million in 1957, $23 million in 1958, and $33 mil- 
lion in 1959. Most important among these are our imports 
of tubes from Japan and of radio receivers from Japan 
and West Germany. The United Kingdom and the Nether- 
lands also obtain a considerable share of our market. 
The table below and opposite has been prepared to 





Canadian imports from U.S.A. during 1959 and 1960 





Dollars 


1959 1960 


Description 


12 months Jan.-Sept. Jan.-Sept. 


598,335 
177,628 


797,272 
163,466 


577,441 
120,869 


Batteries, dry, multiple cell, except flashlight 
Other dry and wet cell batteries 
Electrical quantity indicating instruments (electrical or electronic type), 


non-recording, not elsewhere classified (nec) , 163,694 


499,203 
781,502 
143,371 


,299,086 
606,112 
813,806 


023,521 


907,378 
455,723 
593,467 
651,361 


Electrical quantity recording instruments (electrical or electronic type) nec 

Signal generators 

Waveform measuring, analyzing and/or testing instruments, except optical 

Electrical and electronic characteristics testing instruments, n 
specially fabricated parts and accessories 


3,848,840 
»123,773 
434,179 
32,369 
2,293,913 


,192,694 
2,456,053 
557,653 
9,854 
952,409 


3,050,087 
803,827 
356,034 
4,784 
,802,279 


Electrical motors, nec, 1/3 hp and under 
k 


X-Ray tubes and valves, medical, dental, and industrial 

Parts and accessories, nec, specially fabricated for X-Ray tubes and valves 

X-Ray apparatus, nec, and specially fabricated parts and accessories ... . 

Radio broadcast (am and fm) transmitters, transmission lines and antennas, 
including microwave studio-transmitter link equipment, and specially 
fabricated parts and accessories 


404,696 286,162 


Television broadcast transmitters, transmission lines and antennas, includ- 
ing microwave studio-transmitter link equipment, and specially fabri- 


cated parts and accessories 408,794 


179,447 124,958 


Radio and television broadcast audio equipment (including closed circuit), 


and specially fabricated parts and accessories 96,122 248,923 


54,960 


Television broadcast studio equipment (including closed circuit), and spe- 


cially fabricated parts and accessories 1,971,165 


2,043,738 1,228,388 


Radio beacon (beam) transmitters, and specially fabricated parts and ac- 
cessories 43,850 


359,144 


148,159 
350,988 


177,117 
Automobile radio receivers (except communication receivers) 470,727 


Radio-phonograph combinations with cabinets, combining phonograph 
with am radio or fm radio, not incorporating television 





135,474 86,489 113,132 
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Description 


Other radios with cabinets, including am radios or fm radios, not in- 
corporating television 
Radio receiver chassis (without cabinets), not incorporating television . . 


Television receivers with cabinets, with or without picture tubes or other 
tubes 


Television receiver chassis (without cabinets), with or without picture 
tubes or other tubes 


Receiving-type tubes 

Television camera tubes (cathode-ray) 

Television picture tubes (cathode-ray) 

Other cathode-ray tubes 

Parts and accessories, specially fabricated for electron tubes 

Crystal diodes and transistors (semi-conductors) 

Capacitors 

Resistors 

Inductors (including transformers and coils) 

Loud-speakers 

Carrier current equipment (high-frequency wire transmitting and receiving 
apparatus), and specially fabricated parts and accessories 

Amplifiers and amplifying systems, audio frequency, including public ad- 
dress systems, and specially fabricated parts and accessories 

Amplifiers (except audio frequency), and specially fabricated parts : 
accessories 

Recorders (disc, tape, and wire), and specially fabricated parts and 
cessories 

Electronic equipment, nec, and specially fabricated parts and accessories 

Telegraph apparatus (wire), and specially fabricated parts and accessories 

Telephone instruments 

Telephone equipment (wire), and specially fabricated parts and accessories 

Electronic industrial process control systems 

Industrial process indicating (measuring), recording, and/or controlling 
instruments, nec, and specially fabricated parts and accessories (CEE 
estimate of electronic portion of total imports) 

Indicating (measuring), recording, and/or controlling instruments, nec, 
and specially fabricated parts and accessories (CEE estimate of elec- 
tronic portion of total imports) 

Electronic computers, related information processing machines, and ac- 
cessories, nec 

Parts, nec, and tape, specially fabricated for electronic computers, related 
information processing machines, and accessories 

Nuclear radiation detection and measuring instruments, nec, and specially 
fabricated parts and accessories 

Geophysical and mineral prospecting equipment, nec, and _ specially 
fabricated parts and accessories (CEE estimate of electronic portion 
of total imports) 

Communication and signal wire and cable 

Coin-operated phonographs, new 

Coin-operated phonographs, used or rebuilt 


Phonographs (except coin-operated), new and used or rebuilt 


Parts and accessories, nec, specially fabricated for phonographs 





Dollars 


1959 


| 12 months 


1,374,148 
203,091 


1,708,709 


224,120 
4,453,639 
233,086 
819,523 
183,917 
1,772,643 
1,548,193 
2,320,164 
1,340,553 
940,226 
613,695 


958,037 
802,581 
297,885 
2,770,285 
15,829,004 
3,491,305 
232,424 


6,207,146 
462,019 


2,318,891 


1,822,407 


583,257 


677,832 


1,816,798 
725,907 
1,039,587 
28,437 
268,706 
1,804,905 


81,005,206 


Jan.-Sept. 


965,818 
125,053 


1,003,410 


15,394 
3,345,033 
160,418 
467,442 
115,151 
1,319,153 
1,086,262 
1,776,622 
916,202 
681,007 
427,277 


833,143 
213 


895 


2,039,039 
11,716,051 
2,643,133 
102,563 
4,917,690 
270,107 


2.269.230 


1,679,096 
1,107,938 
427,705 


557,400 


1,211,181 


214,230 
1,429,357 


58,720,637 


1960 


Jan.-Sept. 


710,731 
173,804 


1,453,093 


234,308 
2,937,572 
88,605 
235,506 
204,159 
1,216,140 


,110 
433 
,655 
801 


2,559 


549.614 


310,474 


1,947,664 
13,619,394 
2,494,515 
181,697 
9,904,208 
205,243 


2,478,819 


1,665,141 


1,895,415 


550,088 


933,007 


1,057,862 
547,633 
514,914 

28,567 
139,429 
722,785 


69,587,166 
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Trade Minister says: 





“Management, labor, government must 
work together in the national interest’”’ 


OTTAWA (Special)—Management, labor, and the federal 
and provincial governments must work together in the 
national interest or else hurt themselves by going their 
separate ways, says the man whom many businessmen 
will be getting to know and dealing with over the coming 
months. 

“My feeling is that North America, Canada and the 
United States, together, has had it relatively easy from a 
competitive point of view since the end of the war and 
has grown a little soft in the process,” said newly ap- 
pointed Trade and Commerce Minister George Hees in an 
interview with CEE’s Ottawa editor. 

“Canada, in terms of international trade competition, 
is in the position of a heavyweight boxer who has been 
champion for 15 years and acquired a little fat while he 
reigned supreme. Our rivals, in Europe, Britain, Japan 
and elsewhere, are in the position of challengers who 
have lived lean and hungry and who are now ready to 
hurl us a knockout blow.” 

How do we meet this kind of competition, Mr. Hees 
was asked. 

“We meet it by adopting the more successful tech- 
niques of our competitors, by not being too proud to 
learn from people we thought we had left far behind in 
matters such as mass production, product design and hard 
selling.” 

In essence, Mr. 
cooperation, not verbal 
management and labor. 

“We must work as a nation, not as different groups 
each out for its own interests and mistrustful of the 
others. It will require a change in some national attitudes 
and concepts. It will require self-regulation and a real 
desire to cooperate if we are to rise successfully above 
the challenge both abroad and at home.” 

Mr. Hees expressed admiration for the ability of 
many European countries to get these units working to- 
gether. He cited an incident in Holland where a proposed 
wage increase was turned down by the union which would 
have benefited, because it would have made those parti- 
cular goods harder to sell in a tight competitive situation. 

“I’m not giving that example just to say we shouldn't 
have wage increases. I am giving it as an example of 
enlighted self-interest, the kind we need more of in this 
country. 

“Manufacturers, executives and businessmen generally 
have their role too. The buying habits of housewives and 
purchasing agents are not based on nationalist sentiments. 
The product is bought because it’s cheaper and better, 
not because it’s Canadian, British, Japanese or anything 
else. Otherwise housewives would quickly bust their budgets 
and purchasing agents would be looking for new jobs. 

“The answer must be productivity and competitive- 
ness. Well-designed and manufactured products that com- 
pete in price with the opposition.” 

Mr. Hees several times mentioned work being done 
in Europe, and plans in January to study the operations 
of productivity councils in Britain, Germany and Holland. 


Hees said this boils down to real 
but positive, between government, 
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He hopes the Productivity Councils to be set up here will 
operate on a similar basis of exchange of ideas and 
advise between management, labour and government. 

Asked what concrete measures the government might 
take to assist domestic industry, Mr. Hees said ideas were 
being worked on and he could not reveal them at this 
time. 

However, some guiding principles can be 
posed: 

—Any action to assist industry will be based on close 
cooperation at a personal level, on a sian-to-man basis. 

—Assistance will be tied to specific products. Essen- 
tially: ‘How do I make better widgets for less cost and 
where do I sell more of them?’ 

These moves will entail considerable changes in the 
Domestic Commerce section of the Trade Department, 
already upgraded by the appointment of its own assistant 
deputy minister, Bert Barrow, formerly chief economist 
with the Tariff Board. 

Although not mentioned by Mr. Hees, examples of his 
thinking can be seen in the Trade Conference of early 
December. Speeches at this conference were cut to a 
minimum. All available time was taken up by half-hour 
interviews between individual trade commissioners and in- 


pre-sup- 


. dividual businessmen discussing how to sell specific prod- 


ucts to specific countries. 

Another example is the joint venture by the federal gov- 
ernment and chartered banks to provide long and short- 
term credit for exports. The banks will be able to lend 
up to $500 million and the government a further $200 
million. This idea has been considered for the past 15 
years; the one main obstacle has been the desire of some 
banks to ‘go it alone’ in the search for export credit 
business. 

In conclusion, Mr. Hees said: “There is evidence that 
a great deal more cooperation between labour, manage- 
ment and government is necessary if we are to take ad- 
vantage of opportunities abroad, and indeed in some fields 
to hold our own in Canada. For every argument in favor 
of high tariffs you can find one for low tariffs. The 
final answer can only be to be more competitive—to 
beat the opposition at their own game.” END 


Canada’s electronic exports 

Exports of Canadian electronic parts and equip- 
ment have been around the $10-million level for the 
last few years, according to DBS. After dropping to 
$7.4 million in 1957, they recovered to $8.2 million 
in 1958, then rose to $12.9 million in 1959, the latest 
year for which complete figures are available. Further 
gains can be secured if industry pursues the policies 
advocated by Mr. Hees. 


" 
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Aerial view of the Department of Transport’s new $30-million terminal building at Montreal International Airport. 


Montreal Airport’s electronic facilities 
provide business for many firms 


HAROLD PRICE, EpITOR 


The new Air Terminal Building at Montreal Inter- 
national Airport was opened last month. A very 
wide range of electronic equipment is in use at 
the airport, providing navigation aids, air traffic 
control and weather forecast radar and communi- 
cations, aeronautical and marine communications, 
public address and other facilities. 


Officially opened by Transport Minister Leon Balcer 
on December 15, the vast new Department of Transport 
Air Terminal Building of Montreal's International Airport 
at Dorval is designed to satisfy the estimated traffic growth 
of the next ten years. The $30-million structure is also built 
so as to provide for future expansion of any of its principal 
components when this becomes necessary, without undue 
hindrance to existing operations. 

The jet age, with its high-altitude, high-speed aircraft, 
has brought with it a multitude of new problems in avia- 
tion. The Department of Transport’s Telecommunications 
and Electronics Branch has therefore equipped Montreal 
Airport with the most modern communications facilities 
and aids to air navigation. 
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In addition to the older type low-frequency radio range 
equipment supplied by Federal Electric, which has been 
a mainstay in the development of Canadian aviation over 
the years, the airport also has the newer very-high-fre- 
quency omni-directional VOR equipment. This provides 
the pilot with guidance on any course to or from the air- 
port. Canadian Westinghouse Company has been the prime 
contractor for the supply and installation of this new equip- 
ment in many airports across Canada. Other companies 
involved in production of units for the Visual-Omni- 
Range systems include Alford Manufacturing Company, 
Bendix-Eclipse, Canadian Aviation Electronics, E.M.I.- 
Cossor Electronics, Hazeltine Corporation, and Maryland 
Electronics (Litton Industries Inc.). 


Instrument landing systems (ILS) with associated radio 
beacons are provided on two runways, while the back 
course of one of these systems serves a third approach. 
These aids assist the pilot in bringing his aircraft to the 
ground during periods of poor visibility, once the other 
facilities have guided him to the airport. RCA Victor have 
supplied ILS equipment for a number of Canadian air- 
ports, including Montreal; other equipment in use at Mont- 
real was made by Federal Electric and Maryland Elec- 
tronics. 


Air traffic control 
The air traffic load handled each day by the DOT Air 
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Traffic Control staff at Montreal is one of the heaviest in 
Canada. To keep the endless flow of passenger and freight 
airliners, as well as smaller aircraft, moving smoothly and 
in safety, they make full use of the latest in traffic handling 
systems and modern electronic aids. 

In 1959, for example, a total of 234,570 aircraft land- 
ed at or departed from Montreal International Airport. 
Since the traffic load is not spread evenly throughout the 
day, there formerly existed the need, during peak hours, 
of “stacking” aircraft awaiting their turn to land. At the 
same time, other planes lost time on the ground while they 
awaited departure clearance. 

The installation of radar approach and departure con- 
trol now has virtually eliminated such delays. Today, air- 
craft operating in accordance with Instrument Flight Rules 
(IFR) approach for a landing at, or depart from, Montreal 
with a minimum of delay. About 650 such movements take 
place daily. 

This traffic is controlled by the highly trained staff in 
the IFR room beneath the air terminal building’s control 
tower. The responsibility of these controllers extends for 
25 miles around Montreal and up to an altitude of 6,000 
feet. Aircraft flying under instrument flight rules beyond 
25 miles and above 6,000 feet are under the control of 
the men in the Montreal Area Control Centre until they 
are at a distance that puts them into the next “area,” 
such as Toronto or Moncton, N.B. 

Raytheon Canada supplied the AASR-1 long-range sur- 
veillance radar used by the controllers—with it they can 
keep track of the position of aircraft at distances up to 
150 miles from the airport. 

Aircraft operating under Visual Flight Rules, within 
a radius of 10 miles of the airport, are controlled by the 
VFR air traffic controllers stationed in the glass-enclosed 
tower on top of the new building. These men ensure that 
aircraft depart and approach without conflicting and that 
ground traffic moves in safety, a major problem at an air- 
port as busy as Montreal’s. 

The air traffic controllers in both the tower and the 
IFR room can keep in direct voice contact with aircraft 
pilots on a variety of radio frequencies, over greater dis- 
tances than formerly were possible. This peripheral com- 
munications equipment includes items supplied by Federal 
Electric, E.M.1.-Cossor Electronics, The Plessey Company 
of Canada, and Lenkurt Electric. A battery of Dictaphone 
tape-recording equipment is used to make a record of all 
air traffic control communications. 

Push-button terminal apparatus designed and manu- 
factured by Canadian National Telegraphs is installed in 
the area control centre, control tower and approach control 
room to facilitate the work of the air traffic controllers 
in these units. This controls the extensive system of long- 
line and local telephone circuits required for air traffic 
control purposes. Similar equipment has also been supplied 
to Trans-Canada Air Lines. 


Weather forecasting 


The weather forecast office operated by the DOT 
Meteorological Branch in the Air Terminal Building is 
the largest in Canada. The staff includes 115 technicians, 
meteorologists, teletype operators and administrative per- 
sonnel. 

The office is responsible for the provision of all weather 
services for the Province of Quebec, as well as for forecast 
services for trans-Atlantic aviation, which operates on a 
major scale in and out of the airport. In its role on behalf 
of trans-ocean flying, it transmits forecasts by facsimile to 
Toronto, Gander, Goose Bay and Frobisher Bay, thus pro- 
viding pilots with a visual presentation of the weather 
conditions with which they will be contending. 

The forecast and weather briefing service also fills the 
requirements of airlines running scheduled flights to Mexi- 
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Air traffic controllers in the control tower atop the new 
building handle aircraft under visual flight rules. 
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Montreal Area Traffic Control Centre uses surveillance 
radars to track aircraft up to 150 miles from Dorval. 


co, the Caribbean, the United Kingdom, and points in 
Europe. The office, in this capacity, is an important link 
in the international chain of forecast offices operating 
under the International Civil Aviation Organization agree- 
ment. 

High level wind forecasts are provided for air opera- 
tions all over North America, which are of particular in- 
terest to the jet plane traffic between Montreal and the 
Canadian and United States west coast centres such as 
Vancouver, San Francisco and Los Angeles. 

The weather forecast office is responsible for the pro- 
vision of regular public weather forecasts for all regions in 
the Province of Quebec and in the Ottawa area. It also 
provides marine forecasts vital to shipping along the St. 
Lawrence River, in Hudson Bay, Hudson Strait, and the 
Davis Strait area east of Baffin Island. 

The meteorological staff are equipped with “weather 
radar” that permits them to detect storms and follow their 
movement into the area around the airport. This equipment 
includes both Raytheon type CPS9 and Decca type MR75. 
The weather communications centre was equipped by Cana- 
dian National Telegraphs, and includes 30 teletypes and 
32 reperforators. 

Closely related to the airport weather forecast office is 
the Central Analysis Office, with a staff of 75 located in 
another nearby building. Here, forecast charts are made 
on a longer-range basis and these are used as guides in 
weather prediction by the weather forecast offices. The 
Central Analysis Office is also the originating office for 
traffic on the national “Weatherfax” facsimile circuit, which 
serves forecast offices all over Canada. 
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Weather Communications Centre is the largest in Canada, 
with 30 teletypewriters and 32 reperforators in use. 


\ 


Communications Centre's skilled staff and modern equip- 
ment serves both air and marine communications. 


Torn Tape Relay Centre is part of the Dorval communications facilities. Messages for aircraft pilots are converted 
from punched tape to typewritten form, then sent to the appropriate radio operator via a belt conveyor system. 


Communications Centre 

A key factor in the telecommunications picture is the 
Communications Centre, which provides air-ground serv- 
ices to both international and domestic flights. The centre 
has eight men on duty at all times, and is designed to 
permit expansion or the use of additional staff during busy 
periods. 

A modern “tape relay” system is associated with it to 
give pilots rapid teletype connections with Air Traffic 
Control, meteorological offices and company dispatch 
offices on the airport, as well as with locations throughout 
the world through the aeronautical fixed telecommunica- 
tions network. The system is connected to a total of 18 
local and mainline teletype circuits and works as follows. 

A message for an aircraft is received by teletype in 
the communications centre in the form of a punched tape. 
This, fed into associated equipment, is reproduced in typed 
form. The typed message then proceeds via a belt conveyor 
system to the radio operator in contact with the aircraft 
and is transmitted by him to the pilot. In the other direc- 
tion, messages from the aircraft are copied in message 
form by the radio operator. They proceed by way of the 
belt conveyor system to be converted into tape and relayed 
to their destination by the “torn tape” system. 

Canadian National Telegraphs was responsible for this 
system, which includes Teletype Corp. transmitters and 
printers, and Lorenz tape perforators. 

In addition, in the interest of economy and efficiency, 
operation of the Montreal marine radio ship-shore station, 
which was formerly a separate station, has been accommo- 
dated on the airport and is integrated with aeronautical 
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operations in the communications centre. Ship messages are 
dealt with in a similar manner to aeronautical messages, 
and commercial traffic is exchanged by teletype with a 
telegraph company office. Direct telephone conversation 
between a ship under way and any telephone subscriber 
ashore can also be handled through this station. 


Other equipment 


Apart from the communications centre, there are sev- 
eral separate buildings which house equipment for trans- 
mitting and receiving on the more than 60 frequencies 
required to perform the various communications services 
A large number of companies have supplied transmitters, 
receivers and other equipment. These include Bendix 
Radio, Canadian General Electric Company, Canadian 
Marconi Company, Canadian Motorola Electronics, Collins 
Radio Company of Canada, E.M.I.-Cossor Electronics 
Federal Electric Company, Hallicrafters Canada, Meas- 
urement Engineering, National Radio, Northern Electric 
Company, The Plessey Company of Canada, RCA Victor 
Company, Radio Communications Equipment & Engineer- 
ing, Radio Receptor Company, T.M.C. (Canada), and F. V 
Topping Electronics. 

The mobile radio equipment used for the direction of 
the various airport service vehicles was largely supplied by 
Pye Canada Limited. The air terminal building is also 
equipped with a complex public address system supplied 
and installed by National Electronics Company, which 
includes many units manufactured by Northern Electric 
Company; this is described in more detail in the article 
which follows. END 
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Seventeen cabinets house 25-watt amplifiers (1), 


75-watt amplifiers (r), 


pre-amplifiers and other equipment (centre). 


Air terminal building sound system 


incorporates latest techniques 


ERIC HANDLEY 


A feature of the new Air Terminal Building at 
Montreal International Airport is the sound system 
used for announcements and background music. 
Rated at 4,660 watts and employing 1,735 loud- 
speakers, the system includes automatic sequential 
control of the microphones at the airlines counters. 


To meet the exacting requirements of Canada’s 
largest airport, one of the world’s most powerful and 
complex indoor public address systems was recently in- 
stalled in the new Air Terminal Building at Dorval. 

At this international airport, millions of travelers will, 
even if unconsciously, benefit from the efficiency of this 
sound system designed for optimum reproduction of 
speech and music. A pleasant and relaxing atmosphere 
is created with continuous background music heard at 
all times between announcements. 

Exceptionally good sound coverage is achieved with 
a low-level loudspeaker distribution system utilizing 
1,735 eight-inch loudspeakers ceiling mounted on 20-ft. 
centres throughout all public areas. 

This arrangement provides almost perfect sound dis- 
tribution and with no apparent source. The loudspeakers 





*National Electronics Company, Montreal. 
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are mounted in acoustically treated enclosures behind 
inconspicuous metal grill-work or suspended luminous 
ceilings. Acoustical treatment throughout the buildings, 
combined with proper amplifier equalization, results in 
highly intelligible speech reproduction. 

Each loudspeaker is complete with a 70-volt line 
matching transformer that permits independent volume 
adjustment at every location for optimum area coverage 
commensurate with prevailing ambient noise levels. 

A total of 112 distribution circuits supply all loud- 
speakers from their respective power amplifiers, 32 of 
which feed loudspeakers located near paging microphones 
and are automatically silenced during local area paging 
to prevent acoustic feedback. 

All amplifiers and control equipment for the entire 
system are centralized in 17 floor-mounted equipment 
cabinets located in an adequately ventilated basement 
room in the main building. The equipment layout provides 
the best functional arrangement consistent with maximum 
access to components and wiring in the interest of in- 
spection and maintenance. 

Housed in three cabinets is the pre-amplifier com- 
pliment which consists of 36 microphone pre-amplifiers 
and associated compressor-amplifiers, a 15-ke signal gen- 
erator for gain and distortion measurements, and a pro- 
gram line amplifier. 

The pre-amplifiers, compressor-amplifiers and line am- 
plifier are powered by well-filtered dc filament supplies 
and regulated plate voltage supplies, all located in a 
common cabinet. 

Installed in thirteen other racks are fifty-two 75-watt 
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and thirty-eight 20-watt power amplifiers used essentially 
for the main system. 

The remaining bay includes the background music 
source, a program equalizer and the automatic sequential 
microphone selector unit for the airlines ticket counters. 


Power amplifiers 


The total audio power output of the system is 4,660 
watts with distortion limits better than 5% total harmonics, 
provided by high quality — high efficiency class “B” 
power amplifiers of unique design, ruggedly built, with 
all tubes and components operated well within their rating 
for long term trouble-free service. Each amplifier is 
equipped with an input gain control, a monitor loud- 
speaker jack, and an output stage plate circuit jack. 

The operating temperature of the amplifier bays is 
maintained at a safe level by eight ventilating fans mounted 
in the equipment cabinets. 

Compressor-amplifiers provided in each microphone 
channel, adjusted for a predetermined compression range, 
assure relatively constant loudspeaker volume throughout 
the system, over a wide range of operators’ voice levels. 

The pre-amplifiers and compressor-amplifiers are of 
the broadcast type designed to meet TR-105_ specifica- 
tions. Input and output impedances are 600 ohms except 
in the case of the microphone inputs which are 30 ohms 
nominal, converted by the use of plug-in transformers. 

To facilitate rapid replacement of a _ pre-amplifier, 
compressor-amplifier or power amplifier in case of failure, 
a jackfield is provided in each of the amplifier bays 
which permits immediate insertion of any or all of the 
spare amplifiers. The spare amplifier complement con- 
sists of five 20-watt power amplifiers, five 75-watt power 
amplifiers, a microphone pre-amplifier and a compres- 
sor-amplifier. 

A panel-mounted extended range volume indicator is 
provided which can be patched into the various jacks 
for verification purposes or to establish normal operating 
conditions. 

The power amplifiers are bridging input, normally 
connected in parallel and fed either from the background 
music program amplifier or the Airlines Counter micro- 
phone pre-amplifier channel. 


Microphones 
The eighteen microphones located along the Airlines 
Counters are connected individually to a common pre- 
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Many of the loudspeakers are mounted in acoustically 


treated enclosures behind suspended luminous ceilings. 
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Typical microphone on airlines counter, equipped with 


signal light that tells operator when circuit is free. 


amplifier input through an automatic sequential selector 
unit in “first come 


first served” basis 


precise order of call sequence on a 
This function is accomplished by operation of a spring 
return switch on the desk microphones, which is held 


depressed until completion of the paging call 


In the event that the system is “busy”, subsequent 
calls are automatically registered by the sequential selec- 
tor, and the appropriate microphone connected to the 
system the instant the circuit is “free”, at which time a 
red light on the desk microphone signals the operator 


that he may proceed with his message 


An adjustable time interval of five seconds 
minimum elapses between any two consecutive messages 


during which background music is automatically restored. 


pre-set 


34 other microphones located in mar- 
have an addi- 


Operators of 
shalling areas, dining rooms, lounges, etc 
tional control switch that makes it possible for them to 
disconnect at any. time a pre-determined power amplifier 
together with its associated loudspeakers, so as to form 
a sub-system 


Through their respective pre-amplification channel, 
they can thus broadcast messages over their own public 
address system. This switching from “Main” to “Local” 
operation is accomplished with reliable telephone type 
relays wired between compressor-amplifier 600-ohms out- 


puts and power amplifier bridging inputs 


Automatic sequential control 


The special automatic sequential control unit associ- 
ated with the 18 Airlines Counter microphones is a sturdy 
electro-mechanical device specifically designed for re- 
liable continuous operation and minimum maintenance 
It has been designed to operate without the use of vacuum 
tubes, rotary switches or other high-speed moving com- 
ponents, which normally have a limited operating life 
as well as requiring periodic service. 


(Continued on page 52) 





For your library 





Canadians aided in translation 
of book on feedback control 


Feedback Control Systems: 
Analysis, Synthesis and Design 


J-C Gille, M. J. Pelegrin and P. De- 
caulne; McGraw-Hill Co. of Canada 
Ltd., Toronto; 793 pp; $19.00 


A significant contribution to the lit- 
erature of feedback control systems 
has been made by the authors of this 
unusual text on the analysis, synthesis, 
design and components of servo- 
mechanisms. It is intended for gradu- 
ate students, and as a reference work 
for engineers actively engaged in the 
automatic control field. Although 
originally written in French, the Eng- 
lish style is extremely lucid partly due 
to acknowledged assistance of some 
Canadian reviewers. The treatment is 
both complete and intense, and has an 
international flavor given by the gath- 
ering of American, Russian, German, 
English and French contributions. 

The first of the five parts deals 
with the basic dynamics of linear 
systems. This establishes the funda- 
mentals of linear system equations, 
analogs, duals, transients, the Laplace 
transform and transfer functions. It 
concludes with a complete review of 
the usual tools of plotting complex 
transfer loci and determining per- 
formance stability from poles and 
zeros. Part two extends these con- 
cepts to the analysis and design of 
linear systems. The use of the Ny- 
quist diagram, the Nichols’ chart, the 
root-locus method and graphical sta- 
bility criteria are presented and _ il- 
lustrated with examples. Synthesis and 
compensation procedures, and chap- 
ters on sampled-data and multiple 
feedback controls are included. Part 
three concerns nonlinear systems, in- 
cluding general treatment, time re- 
sponse transients, describing func- 
tions, systems with a single nonlinear 
element, the phase plane approach 
and on-off control systems. It con- 
cludes with some recent develop- 
ments in nonlinear technique. Part 
four is almost an independent text- 
book on servo system components. It 
discusses error-sensing devices, the 
mechanical, electrical and hydraulic 
properties of various servometers, 
and amplifiers using vacuum or gas 
tubes, relays, magnetics, transistors 
and rotating machines. In each case 
the practical problems of design as 
well as the ideal performance are 
considered. Part five gives two de- 
tailed examples of basic system de- 
sign. The book concludes with a set 
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of 60 problems and a five-language 
glossary of automatic control terms. 

The authors have successfully pre- 
sented the basic applied mathematics 
underlying modern automatic control 
theory while keeping the approach 
practical in philosophy from the de- 
sign point of view. Thus it will serve 
as a servomechanism textbook and as 
a valuable reference recommended 
for control engineers. The extensive 
coverage has been organized with 
care. Each chapter begins with a 
short summary and many conclude 
with special remarks that maintain 
the perspective. A pocket inside the 
back cover contains four enlarged 
charts for design work. 

Reviewed by H. C. Ratz, Professor 
of Electrical Engineering, Computer 
and Control Systems Laboratory, Uni- 
versity of Saskatchewan. 


The Dynamic Behaviour of 
Thermoelectric Devices 

Paul E. Gray; Technology Press and 
John Wiley & Sons, Inc., New York; 
144 pp; $3.50 


This latest addition to the MIT 
series of Technology Press Research 
Monographs comes with the usual dis- 
claimer about being intermediate be- 
tween a journal article and a fin- 
ished book. It is essentially a doc- 
toral thesis from MIT’s famed De- 
partment of Electrical Engineering 
and as such takes on_ predictable 
characteristics. The approach to the 
subject is classical, starting with a 
careful statement of the physical 
facts, proceeding with the choice of 
a model and a mathematical descrip- 
tion. Then upon noting that the gen- 
eral equations involve intractable 
non-linearities, restrictive assumptions 
are introduced restoring the treat- 
ment to constant parameter, “small- 
signal”, linear cases. This, of course, 
is to permit the use of the powerful 
tools of Fourier transforms. Tools, 
incidentally, having their origin in heat 
theory but long the almost exclusive 
property of electricians. 

The analysis is carried out sep- 
arately for the electrically powered 
heat pump (Peltier refrigerator) and 
for the heat powered electricity pump 
(Seebeck generator), although in 
some respects they are inverse ef- 
fects. This is followed by the report 
of an experimental investigation of an 
actual heat pump, for the purpose of 
verifying theory. Then, because of 
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discrepancies and the knowledge that 
constant parameters are not truly 
realistic, the analysis is reworked with 
somewhat less restrictive assumptions. 
Improved agreements with experi- 
mental results are quoted. 

The final brief chapter summarizes 
the work in a convenient tabulation 
of the transfer functions derived ear- 
lier. These are, of course, the heart 
of the matter for they describe the 
dynamic behaviour of thermoelectric 
devices, and will be of vital interest 
whenever such devices are incorpor- 
ated into systems involving automatic 
control. Meanwhile, the analysis will 
still be of collateral interest to de- 
signers of less sophisticated thermo- 
electric devices. 

The book closes with a lengthy 
series of appendices which, for the 
most part, might just as well have 
been incorporated into the main text, 
already top-heavy with formulae. In 
fact, had this been done, the average 
number of equations per page would 
have risen only from 2.4 to 2.7 at 
most, and better continuity might 
have been achieved. However, the re- 
viewer finds it difficult to be really 
critical of a good piece of work that 
suffers, if anything, from a_ surfeit 
of mathematics. 

Reviewed by E. L. R. Webb, Senior 
Research Officer, Radio and Elec- 
trical Engineering Division, National 
Research Council, Ottawa. 


Introduction to Modern 
Network Synthesis 


M. E. Van Valkenburg; John Wiley & 
Sons, Inc., New York; 498 pp; $11.75 


Network synthesis comprises the 
modern scientific basis for much elec- 
trical engineering design work. This 
text will serve well to prepare senior 
or graduate students with both theo- 
retical understanding and the skills 
necessary for meeting practical appli- 
cations. 

The reader is assumed to be fa- 
miliar with the techniques of network 
analysis and the use of the complex 
plane for describing transfer func- 
tions. Some of this material, together 
with basic definitions, is reviewed in 
the first two chapters. Following a 
study of positive real functions, six 
chapters are devoted to the synthesis 
procedures, including approximation 
methods, for two terminal networks. 
The LC, RC, RL and RLC cases are 
each considered separately. The lat- 
ter half of the book describes the 
chief modern methods of synthesiz- 
ing four terminal networks. These in- 
clude ladder, series-parallel and lat- 
tice realizations. 

This is a_ well-written text with 
numerous references for continued 

(Continued on page 47) 
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Controls and instrumentation 





Toronto section of ISA sponsors 
instrumentation courses 


Toronto section of the Instrument 
Society of America is initiating three 
evening instrumentation courses for 
members and nonmembers in January. 
Beside courses in basic electronics as 
applied to industrial instrumentation, 
and measurement fundamentals (tem- 
perature, flow, and pressure), a course 
in “Simplified technique of control en- 
gineering” is offered, dealing with a 
graphical method of understanding 
and improving process control. Graph- 
ical methods substitute for the usual 
mathematics of dynamic control sys- 
tem analysis, and therefore no advanc- 
ed mathematical background is re- 
quired from applicants for this course. 

The course on measurement fun- 
damentals is based on the comprehen- 
sive 114-page study guide just issued 
by ISA’s National Education Com- 
mittee. Interested applicants should 
write to: Education Chairman, 970 
Lawrence Ave. W., Toronto 19, stat- 
ing area of interest and company affi- 
liation. 


New plant for 
Standard Instruments 


Standard Instruments (Canada) Ltd., 
a wholly owned subsidiary of Stand- 
ard Instrument Corp., New York, has 
moved into a 3,000-sq.-ft. building at 
85 Curlew Drive, Don Mills, Ont. The 
company will assemble photo-electric 
controls, electronic batch counters, 
time recorder totalizers, zone valves, 
smoke alarms and heat timers, 


Radiation information 


A panel of radiation physicists con- 
vened by the International Atomic 
Energy Agency has reviewed existing 
data on dose distribution of high 
energy radiation in radiotherapy, 
which were collected by the IAEA in 
co-operation with several national or- 
ganizations and institutions. The panel 
discussed methods of determination of 
dose distribution, criteria of selection 
and classification of data, and the best 
ways of disseminating such informa- 
tion. It recommended that an inter- 
national catalogue of available dis- 
tribution charts and some illustrative 
atlases be published by IAEA. It also 
recommended that IAEA establish 
within its framework an international 
centre for collection and distribution 
of physical data charts of dose dis- 
tribution. 

In the United States, the Federal 
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Radiation Council, Executive Office 
Building, Washington 25, D.C., is con- 
sidering the problem of providing 
radiation protection guides for selected 
radionuclides to be used in the con- 
trol of human exposure from environ- 
mental sources. The Council invites 
public comment on the basic issues 
involved in this problem, and these 
should be transmitted by Feb. 15, 
1961, The Council has published a 
staff report on “Background material 
for the development of radiation pro- 
tection standards, May 13, 1960.” 
Copies may be ordered from _ the 
Superintendent of Documents, U. S. 
Government Printing Office, Washing- 
ton 25, D.C. Price is 30 cents. 


Electronic plotter 
draws weather maps 


An electronic plotter, which auto- 
matically draws complete weather 
maps of the Northern Hemisphere, has 
been put into operational use by the 
United States Weather Bureau. Its 
newest addition in a program to fully 
automate weather forecasting and an- 
alysis, the “Weather Plotter” is cap- 
able of producing accurate weather 
maps in less than three minutes, com- 
pared with 20 minutes required by the 
former hand-drawn method. The unit, 
which is located at the Bureau’s Na- 
tional Meteorological Center, Suit- 
land, Md., was developed and pro- 
duced by Electronic Associates, Inc., 
Long Branch, N.J, The EAI Weather 
Plotter accepts weather forecast in- 
formation presented on magnetic tape, 
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reads and interprets it and instructs 
the plotter’s “mechanical hand” (at 
rest in upper right-hand corner of plot- 
ting board) to draw contours or iso- 
bars that represent lines of barometric 
pressure. The 64 maps produced by 
the plotter each 24-hour period are 
distributed by facsimile to regional 
weather bureaus, military installations, 
airlines and universities for use in 
forecasting regional weather condi- 
tions. 


ISA forms underwater 
instrumentation div. 


Recognizing the growing importance 
of oceanographic, underwater and 
anti-submarine instrumentation, the In- 
strument Society of America has form- 
ed a new division titled Underwater 
Instrumentation. Its Director will be 
Bert B. Green, who is director of elec- 
tronics and instrumentation for the 
Vortex Foundation in Houston, Texas. 

The scope of the new division is to 
improve and originate communication 
of technical information between the 
user, builder and seller. 

An executive committee structure 
has been organized by Mr. Green to 
include an director, 
retary, publications committee chair- 
man, affairs committee chairman, 
program committee chairman, organ- 
ization committee chairman and 
membership committee chairman. 


associate sec- 


New radiation lab. 
at Brookhaven 


Work has started on a new radiation 
laboratory at Brookhaven National 
Laboratory, Upton, Long Island, N.Y. 
It will be used to: (1) obtain engineer- 
ing data on a variety of radiation 
sources in the million curie range; (2) 
develop more efficient techniques for 
handling large-scale radiation sources; 
and (3) train scientists and engineers 
in the uses of such radiation sources 
for research purposes and ultimately 
for industrial applications. 


Library—continued 


study at the end of each chapter, and 
many practice problems. In an engi- 
neering text one might have hoped to 
find a chapter relating the practical 
components used in design to the 
ideal linear ones assumed in the syn- 
thesis procedures. On the whole, 
though, the author has selected and 
presented his material exceptionally 
well, providing a reference book on 
methods as well as a text. 

Reviewed by H. C. Ratz, Professor 
of Electrical Engineering, Computer 
and Control Systems Laboratory, Uni- 
versity of Saskatchewan. 








New 
components 


Voltage tunable 
magnetron 101 


Wide range voltage tunable magnetron 
type X-747 can be electrically tuned over 
the range of 400-1200 Mc with a nomi- 
nal output power of 100 milliwatts. The 
heater supply may be either ac or dc, 
and back heating is eliminated by an 
indirectly-heated matrix cathode and the 
electron injection design of the X-747 
It is produced by Eitel-McCullough, Inc. 

R. D. B. Sheppard, Ottawa. 


Latching relay for 
printed circuits 102 


Dual-coil, micro-miniature latching 
relay type FL has its smallest dimension 
perpendicular to the plane of its mount- 
ing surface. It lies flat on a printed cir- 
cuit board, its maximum height being 
0.485 in. Coils can be supplied with up 
to 10,000 ohms resistance per coil at 25 
deg. C. DPDT bifurcated contacts are 
rated at 3 amps at 30 vdc, or 2 amps at 
115 v, 60 cps resistive. FL relays with- 
stand 100 G shock, 400 G linear accel- 
eration and vibration of .195 in. excursion 
from 10 to 55 cps and 30 G from 55 to 
2500 cps with no contact openings in 
either armature position. 

Potter & Brumfield 
Guelph, Ont. 


Canada _Ltd., 


Semiconductors 103 


Five new semiconductors are now 
available in Canada for the industrial, 
communications and home entertainment 
fields. Type BA102 is a variable capaci- 
tance silicon diode for automatic fre- 
quency control in communications equip- 
ment and tv receivers. Type BYZ14 is 
a 20-amp stud-mcunted silicon rectifier 
having piv of 200 volts. Type OC83 is 
a general purpose industrial audio fre- 
quency transistor. Type OC202 is a gen- 
eral purpose silicon transistor having an 
average current gain of 70 and an aver- 
age cutoff frequency of 4.0 Mc. Type 
ATZ1O0 is an alloy diffused p-n-p-n tran- 
sistor having the property of being able 
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to remain in either of two stable states 
without base control. It can be used as 
a bistable element. 
Rogers Electronic 
nents, Toronto. 


Tubes & Compo- 


Elapsed time 
indicator 104 
The Chronister is a _subminiature, 
elapsed time indicator which operates on 
the electroplating principle. It can be 
used for indicating the total number of 
hours during which any electrical instru- 
ment, appliance or component has been 
in operation. The minute current re- 
quired by the Chronister is provided by 
the unit being timed and elapsed time is 
given as a direct scale reading on the 
side of the small tubular body. 
Electrodesign, Montreal. 


Linear motion variable 
resistor 


Model 7 linear motion variable resis- 
tors are now available for commercial 
use. General purpose composition and 
wirewound units, as weil as high tem- 
perature humidity-proof wirewounds, are 
included in the group. 60 values are 
available with both Teflon and printed 
circuit leads. Composition units range 
in rating from 10 k to 2.5 megohms: 
wirewound units are available in values 
from 10 ohms to 20 k. 

Centralab Canada Ltd.,. Ajax, Ont. 
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Temperature compensated 
tachogenerator 106 

Size 11 ac temperature compensated 
motor-tachogenerator can be used for 
stabilizing purposes or integration over 
a wide temperature range. The motor 
can be wound for any voltage from 20 
to 180 volts, and the generator excitation 
voltage can be 20 to 115 volts. Motor 
frequency is 400 cps, 2-phase; tachogen- 
erator output is 0.45 volts/1000 rpm. 

Vactric (Control Equipment) Ltd., Lon- 
don, England. 

(Continued on page 56) 
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New 
instruments 


General purpose 
oscilloscope 107 
The advantages of a general purpose 


| oscilloscope and a bandwidth to 5 Mc 


are combined in Du Mont oscilloscope 
type 440. Accelerating potential is 5 kv; 
there are 17 sweep speeds calibrated 
from 1 usec/cm to 200 millisec/cm. A 
sweep expander extends the range to 
0.2 usec/cm. A sweep arming feature 
sets up the triggering of a single sweep 
and a 10-step attenuator permits obser- 
vation of any signal between 50 mv/cm 
to 500 volts full scale at rise times 
of 0.08 usec or less. 

Bayly Engineering Ont. 


Ltd., Ajax, 


Tube tester 108 

Avo tube characteristic meter Mark 
IV has been designed to test almost any 
receiving tube (American or European), 
and many smail transmitting tubes. AC 
voltages are used throughout the instru- 
ment, which eliminates the regulation 


problems and inaccuracies usually as- 
sociated with dc circuitry. A new sys- 
tem of mutual conductance measure- 
ment permits readings up to 60 ma/v, 
and provides accuracy when measuring 
high-slope tubes. Dynamic characteris- 
tics are derived, and cold cathode recti- 
fiers can be tested, by the insertion of 
plate loads. Facilities for monitoring 
filament current are included. Internal 
circuitry incorporates semiconductors, so 
that no warm-up period is required. 
R. H. Nichols, Ltd., Toronto. 


Temperature 
control 109 
Thermocouples as long as 10,000 feet 
may be used for temperature indication 
and control with a new instrument in- 
troduced by Metronix, Inc. Model 600 
is a panel-mounting dec electronic volt- 
meter which requires no zero adjust- 
ment after it has been set at the fac- 
tory. It has an input resistance of at 
least 100 k. When only indication is 
required, the instrument uses a single- 
pointer panel meter. When temperature 
must also be controlled, it incorporates 
a meter-relay with contacts mounted on 
one or two additional pointers for high 
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or low limits, or both. Model 600 is 
available in any one of eight standard 
temperature ranges: 0/300, 0/500, 
0/750, 0/1000, 0/1500, 0/2000 and 
0/3000 degrees F. Standard voltage 
ranges are : 0/10, 0/30, 0/100 and 0/300 
millivolts, and 0/1 volt. 

Electromechanical Products, 
court, Ont. 


Agin- 


Electro-magnetic 
radiation meter 110 
Filtron Co., Model B86L1 Sperry 
Electro-Magnetic radiation meter can be 
used for making power density measure- 
ments of radar and transmitting equip- 
ment. It is a portable, self-contained 
instrument. In operation, a_ technician 
can read power density directly from 
one of four scales, from 0 to 20 mw 
cm/cm over a frequency range from 400 
to 3000 Mc. An antenna and bolometer 
bridge are used only on the 0-20mw 
range, while a second antenna, crystal 
detector and amplifier assembly are used 
on the three more sensitive ranges. 
Aircraft Appliances & Equipment 
Ltd., Toronto. 


Vacuum tube 
voltmeter 

Features of Triplett model 850 va- 
cuum tube voltmeter include: resistance 
ranges to 1,000 megohms; 0.5 volt full 
scale range on dec; frequency range 
from 15 cps to 3 Mc; input resistance 
of 11 megohms on all de voltage ranges; 
minimum ac impedance of 0.83 
megohms 

Len Finkler Ltd., Toronto; C. M. 
Robinson Co., Winnipeg. 


111 


Linear transducer 112 

Assembly Products linear transducer 
is simpler and more economical than a 
differential transformer. It converts li- 
near position to a signal that reads out 
on a meter. The signal does not need 
to be amplified. The transducer is best 
suited to measuring deviations of a few 
thousandths of an inch from mechanical 
null. Sensitivity of the transducer sys- 
tem (transducer and meter), as indicated 
on the meter, is +0.005-in. full scale. 


ATE MRE NOTRE STH | 


Maximum readout speed is about one 
per second. When a constant voltage 
transformer is used, full scale meter ac- 
curacy is +0.0002 inch, and reproduci- 
bility is +0.0001 inch. 
Aeromotive Engineering 

Ltd., Montreal. 

(Continued on page 59) 
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Reference thermo- 
couple oven 113 

This oven will house reference 
junctions for as many as 48 meas- 
uring thermocouples of various 
types and maintains junctions at a 
constant temperature instead of 
compensating electrically for temp- 
erature changes. Temperature sta- 
bility (constant within 0.5 F) is 
achieved by the use of an inner 
and outer oven. Supply needed is 
28 vde 115 vac. 

George Kelk Ltd., Don Mills. 











Portable variable 
transformer 114 

A feature of the Ohmite variable 
transformer model VT8G is the “over- 
voltage-no overvoltage selection switch”. 
With it the user can limit the max- 
imum output of the transformer to the 
line voltage (120 volts) or to the over- 
voltage rating (140 volts). The face of 
the VI8G carries two sets of voltage 
calibrations in two different colors to 
match the output indications on the se- 
lection switch. The VT8G is rated at 
7.5 amperes and incorporates a circuit 
breaker for protection. 

A. C. Simmonds & Sons Ltd., To- 
ronto; C. M. Robinson Co., Winnipeg. 


Metal detector 115 

ASDET tramp metal detector is sensi- 
tive to magnetic and non-magnetic met- 
als. It consists of a search coil and a 
detector box which can be mounted sep- 
arately. The equipment is designed for 
connection to a single phase, 115 or 230 
volts, 60 cps supply and comes in a 
water-tight enclosure. A wide range of 
search coils is available for different kinds 
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of materials and conveyances. 
Canadian ASEA Electric Ltd., 
real. 


Mont- 


Remote computer 
inquiry 

A system devised by TELautograph 
Corp. uses standard components of 
Olivetti teletypewriter equipment to per- 
mit remote stations to make direct in- 
quiries to a computer. First system has 
been installed at Lockheed Aircraft. 

Mounted on a table alongside the IBM 
RAMAC 305 computer are two teletype- 
writer receivers. One monitors incoming 
messages from distant points in the plant. 
[The other monitors the computer's 
answers to the remote inquiry stations. 
The box at the far right of the picture 
selector which scans the network 
and automatically activates remote trans- 
mitters, accepting one message from each 
station, in rotation. The system will pick 
up a message when it can handle it and 
will reply automatically. 

Automatic Electric 
Ltd., Toronto. 

(Continued on page 61) 
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IS a 


Sales (Canada) 





Completely 
CANADIAN MADE 





INSTRUMENTS 


GN PORTABLE 
AND LABORATORY 
INSTRUMENTS 


GY ELECTRONIC 
INSTRUMENTATION 


Only a complete Canadian 
instrumentation facility 
can offer the kind of 
service Canadians need. 
Bach-Simpson Ltd. is 
complete — in research, 
design, tooling and 
manufacture. 


lf our standard line of 
instruments; complete 

as it is, won‘t meet your 
requirements, ask us to 
demonstrate the unique 
combination of skills we 
can offer in the design of 
specialized instrumentation 
to meet your specific 
eroplem: 


| Otters hove, and have boon 
? nena icee aa 


Bach- sae 


LIMITED 


For further information mark No. 14 
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Russel H. Smith has been appointed 
vice-president of Hysol (Canada) 
Limited, Toronto. 

Mr. Smith graduated from _ the 
University of Manitoba in 1947 with 
the degree of BSc. Later he received 
the degree of MCom from the Uni- 
versity of Toronto. He is a member 
of the Association of Professional 
Engineers of Ontario. 


Canadian Research Institute has ap- 
pointed John H. Innes, PEng, as sales 
manager. 

Mr. Innes joined CRI after ten 
years experience with United-Carr 
Fasteners Co. Ltd. and the Shell Oil 
Co. of Canada. He graduated in 
mechanical engineering from the Uni- 
versity of Toronto in 1950 and has 
served four years with the RCAF. 


MP. 


Stewart Munn 


Elwin J. Stewart, PEng, has joined 
the staff of Pylon Electronic Develop- 
ment Co. Ltd., as sales engineer. 

Mr. Stewart is a graduate in elec- 
trical engineering from Nova Scotia 
Technical College. His engineering 
experience includes service with the 
New’ Brunswick Telephone  Co., 
Canadian National Telegraphs and 
Canadian Pacific Communications. 


Edward M. Munn has been appoint- 
ed sales engineer of Weltronic Co., 
Canadian Div., Windsor. 

Mr. Munn has thirteen years of 
electrical engineering and service 
background, working as service engi- 
neer on the CF-100 and test engineer 
on guided missiles. He also managed 
his own electrical business. 


John H. Cole has been appointed 
manager of the Leaside plant of 
Corning Glass Works of Canada. 


Mr. Cole succeeds A. R. Arnold 
who has been named assistant to the 
manufacturing manager of the Con- 
sumer Products Div. of Corning 
Glass Works at Corning, N.Y. Be- 
sides manufacturing some types of 
glassware at Leaside, the facility 
serves as warehouse and distribution 
center for television bulbs and glass 
products for science and industry. 


H. K. Kesavan has been appointed 
Associate Professor, Electrical Engi- 
neering, University of Waterloo. 

Dr. Kesavan received the degrees 
of BSc and BE from Mysore, India; 
MS from Illinois and PhD from 
Michigan State. 


Marc-Henri Lamoureux of Montreal 
has been appointed president of the 
Canadian Commercial Corp. 

The Corporation is a Crown com- 
pany, reporting to the Minister of De- 
fence Production, which acts mainly 
as agent for foreign governments 
contracting in Canada and as a pro- 
curement agent for the Canadian 
Government under the Colombo 
Plan. Mr. Lamoureux succeeds the 
late W. D. Low. 


Four Canadians have been named to 
the board of directors of Boeing of 
Canada Ltd. 

J. A. D. McCurdy, K. R. Patrick, 
Roy C. Peers and Leonard W. Brock- 
ington have been named directors of 
Boeing of Canada Ltd. The new firm 
was established when Boeing Air- 
plane Co. purchased Vertol Aircraft 
Corp. Canadian Vertol Aircraft Ltd. 
has been reorganized into Boeing of 
Canada Ltd. 


Supervisor appointed for data 
processing systems service 

The Electronic Data Processing Di- 
vision of Honeywell Controls Ltd. 
has appointed Mers Kutt as super- 
visor of systems service. Born in Win- 
nipeg, Mr. Kutt graduated from the 
University of Toronto, majoring in 
mathematics and physics. He took 
graduate studies in operations re- 
search and is a member of the Com- 
puting and Data Processing Society 
of Canada. 


Engineering Institute of Canada 
president receives degree 

The University of Sherbrooke has 
granted the Honorary Degree of 
D.Sc. to George McKinstry Dick, 
P.Eng., president of the Engineering 
Institute of Canada, and chief en- 
gineer of Canadian Ingersoll-Rand 
Company Ltd. Dr. Dick had played 
an important part in the development 
of the Faculty of Science of the 
University of Sherbrooke. 
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GRADE 


qgnTeOuler INDICA Tgp 


with speed, reliability, accuracy using Bach - Simpson Controller Indicators 


No, it isn’t quite as simple as this! But how many or temperature, selection and grading (through 
times have you come up with a terrific idea, only a unique memory facility) and timed process 
to find that the key element, the device that control. 

translates information into action, just doesn’ = co . 

o , 2 che f . » just doesn’t Bach-Simpson Limited will welcome the oppor- 
exis y ? : 

ee ee eee tunity to assist you in the design of a system to 


The versatility of the Controller Indicator allows solve your problem. 


its adaptation to a great variety of applications, 
encompassing limit control of voltage, frequency de 


Bach-Simpson 
LIMITED 


For further information mark No. 14 on Readers’ Service Card 
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AMPEX Instrumentation Tapes 
are premium quality magnetic tapes 
designed for analog recording 
by any of the basic techniques. 
Magnetic properties include high 
sensitivity, and a wide dynamic range 
with a stable output throughout 
the life of the tapes. Exceptionally 
smooth, hard surfaces provide 
cleaner operation with less oxide 
shed, offering greater reliability 
and reduced maintenance. These 
tapes are available in configurations 
for a wide variety of applications. 
They are offered on acetate or Mylar* 
backing films, in thicknesses of 0.6, 
1.0 and 1.5 mils, and in various 
widths and lengths. All are supplied 
on high-performance Ampex 
Precision Reels or on NAB-type 
reels. For application information 
write to Ampex of Canada Ltd., 
607 Commonwealth Blidg., 

me, Ottawa, Ontario [AMPEX | 


For further information mark No. 11 on Readers’ Service Card 


Dorval sound system — cont. 


Five basic assemblies connected in cascade comprise 
the unit: an encoder, a write-in distributor, a register 
matrix, a read-out scanner, and a decoder. 

The write-in and read-out sections consist of telephone 
type relays wired to operate in the binary principle 
which considerably simplifies the register matrix. 

An identification number is assigned to each of the 
18 microphone lines, with seven spare numbers provided 
for future expansion to a maximum of 25 microphone 
lines. These numbers are coded in the familiar binary 
fashion which requires the.use of two numerals: a void 
and a significant one. The value of the first is always 
zero, while the value of the second depends upon its 
position in the multi-digit binary number. 

Binary code numbers are not assigned sequentially to 
individual microphone lines, some numbers being de- 
liberately omitted. A total of eight binary bits of informa- 
tion is utilized for all 25 microphone lines and no code 
number contains more than thiee or less than two binary 
numerals. 

A register matrix of the arythmic variety, with no 
limitation upon the waiting or speaking time, is incorpor- 
ated as the memory store of the control unit. The register 
matrix is designed to memorize sequentially a total of 
25 calls and is based on a novel principle, the descrip- 
tion of which is beyond the scope of this article. 

Stored information in this control unit is in the form 
of de voltages with no associated audio circuits for max- 
imum signal-to-noise ratio. The output voltages operate 
remotely located control relays wired to connect indi- 
vidual microphorie lines to the common pre-amplifier input 
and operate the appropriate microphone signal lamp and 
loudspeaker muting relays. 

The entire assembly is rack-mounted and occupies 
approximately 40 inches of panel space. A_ remotely 
located 24-volt dc power supply provides the necessary 
power for the complete unit. Provisions are also made 
in this unit for the future installation of a central micro- 
phone having priority over all others or an automatic an- 
nounce system, 





Intercommunication systems 

In addition to the sound system, a nine-station loud- 
speaker intercommunication system is installed in the 
Hospital and Medical Centre for fast two-way communi- 
cation between different departments. 

Each unit consists of a Magnaphone® master station 
with switching facilities for communication and signalling 
with up to twelve other stations. Incoming calls are 
registered and the calling lines identified by means of 
indicator lamps which remain on until calls are answered. 
Circuiting between stations is for full trunkage at a 
600-ohm, 0-db level. 

A second intercommunication system of the telephone 
type is also provided for communication between the 
Main Building Control Room and the elevators or dif- 
ferent machinery rooms. 

In the machinery rooms, six portable handsets can 
be plugged into any of 41 outlets strategically located 
in these areas. Signalling and line identification is ac- 
complished at the master station by the insertion of the 
handset plug. 

The major components of the system were manufac- 
tured by Northern Electric Company Limited, who col- 
laborated in the overall system design and to whom 
we are indebted for their close cooperation. 

The complete system was assembled and installed by 
National Electronics Company, who were also respon- 
sible for the design and development of the automatic 
sequential selector unit. END 
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The AMPEX FR-100B is a high performance 
instrumentation magnetic tape recorder suitable for a wide variety of 
industrial and scientific applications. In manufacturing it is used extensively 
in both machine tool and process programming. In research it will record 
such diverse things as the thrust measurements of a jet engine, cosmic ray 
counts from a satellite, or vibration data developed in testing a 
new car body. This information can be recorded by direct techniques, on 
an FM carrier, by pulse duration modulation, or through NRZ 
digital techniques. It is capable of recording up to 14 analog or 16 digital 
tracks, operates at any of 6 standard speeds from 1% to 60 inches per 
second...can be modified for other speed combinations. And, depending on 
the system used, it will record from a direct current signal up to 100 
kilocycles, +3 db. The FR-100B will also reproduce tapes it has recorded, or 
those made on similar Ampex machines. |.R.|1.G. compatible at no extra 
cost. For complete information on this remarkable recorder write to 
Ampex of Canada Ltd., 607 Commonwealth Bidg., Ottawa, Ontario _AMPEX | 


For further information mark No. 11 on Readers’ Service Card 
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MUIRHEAD 


D-890-A (with crystal check) 

Frequency: | c/s to 111.1 ke/s 

Accuracy (max): 0.05%; 0.005% at 
spot frequencies. 

Output (max): 126 v into 8k ohms or 
24 v into 600 ohms. 


D-695-A 
Frequency: 10 c/s to 31.2 kc/s. 
Accuracy: 0.2% above 
100 c/s; 0.3 c/s at 10 c/s. 
Output: 10 v into 10k ohms; 
2.4 v into 600 ohms. 


Four of the most 
ACCURATE and STABLE 
variable-frequency 
OSCILLATORS 


D-888-A (Analyser/Oscillator) 
Frequency: 200 c/s to 650 kc/s. 
Accuracy: 2% 
Output (OSC): 2.5 v into 

600 ohms. 


D-880-A (2-phase) 

Frequency: 0.01 c/s to 11.2 ke/s. 

Accuracy: 0.2% above 5 c/s; 
2% at 0.01 c/s. 

Outputs: 10 v into 10k ohms 
and 600 ohms. 


Models cover a frequency range from 
0.01 c/s to 650 kc/s 


WRITE TODAY FOR PUBLICATIONS 130, 136, 137 & 138 


MUIRHEAD 


PRECISION ELECTRICAL INSTRUMENTS 


MUIRHEAD INSTRUMENTS LIMITED 
STRATFORD, ONTARIO, CANADA 
Telephone: 271-3880 é82ifee. 


For further information mark No. 33 on Readers’ Service Card 
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Reports — continued 


agreement. The DDP contract design- 
ed to stimulate the Canadian produc- 
tion of this component, formerly held 
by Douglas Randall, is being trans- 
ferred to the new Bourns facility. 





New marketing firm to serve 
electronics industry 

John R. Simpson, Mem. I.R.E., has 
started a new company to serve the 
Canadian electronics industry in all 
aspects of marketing. Technical Mar- 
keting Services, located at 32 Isabella 
St., Toronto (WAlnut 4-2692), will 
prepare and distribute sales promo- 
tion literature, catalogues, brochures, 
etc. It will also provide advertising, 
public relations and market research 


facilities to electronics companies, 


Mr. Simpson was Radio Systems 
Specialist with Automatic Electric 
Sales (Canada) Ltd. from March 1959 
until the end of 1960. He has spent 
a total of 14 years in the Canadian 
electronics industry, including six 
years with the Technical Publications 
Division of Electronic Associates Ltd. 

In addition to his membership in 
IRE, Mr. Simpson is a member of the 
Society of Technical Writers and Edi- 
tors, and has served as editor of the 
Proceedings of The Canadian Astro- 
nautical Society. 


Simpson Martin 


General Instrument appoints 
government sales manager 

Mr. F. J. Martin, Mem.1.R.E., has 
been appointed sales manager for gov- 
ernment products at General Instru- 
ment of Canada Ltd., Waterloo, Ont. 
He will be responsible for establishing 
and developing a military and special- 
ized sales facility for all government 
departments, utilizing the wide re- 
sources and experience of the General 
Instrument Corp. group. 

Mr. Martin has a wide background 
in the field of electronic instrumenta- 
tion, having been for a number of 
years assistant sales manager and 
chief sales engineer for Dawe Instru- 
ments Ltd. in London, England; 
assistant sales manager and customer 
relations manager for Stark Electronic 
Sales Ltd. at Ajax, Ont.; and sales 
manager and chief sales engineer for 
Conway Electronic Enterprises, To- 
ronto. 
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For the past 18 months Mr. Martin 
has been Instrument Division manager 
for E.M.1.-Cossor Electronics Ltd. He TRUE RMS Voltmeter 
has also had some 15 years’ experi- = . 
ence in the Radio Communication | ‘ with 
Branch of the Royal Navy. 


Companies change names 
and addresses 

The name of the Budd Company’s 
Canadian subsidiary has been changed 
from Tatnall Measuring & Nuclear 
Systems Ltd. to Budd Instruments Ltd. 
The firm’s offices have been moved 
from 46 Hollinger Rd., Toronto, to 
170 Donway West, Don Mills, Ont. 
(Hickory 7-5588). 

Acton Laboratories, Inc. of Acton, 
Mass., changed their name to Tech- 
nology Instrument Corp. of Acton 
effective December 1, 1960. 

J. J. MacQuarrie Sales, formerly 
located at 46 St. George St., Toronto, 
are now at 167 College St., Toronto 2 
(WAlnut 1-2493). 


measures 
wide range of Waveforms 


BALLANTINE 02: 350 


features: 


High accuracy achieved on waveforms in which 
peak voltage may be as much as twice the 
RMS. Not limited to sinusoidal signals. 


Left-to-right DIGITAL READ-OUT. Fast, simple 
nulling operation consists of selection of dec- 


Imported measuring devices 
to be marked 

Effective April 1, 1961, panel 
mounting electrical measuring devices 


imported into Canada are to be mark- 
ed as to country of origin on the vis- 
ible portion of the instrument scale. 

The order, contained in Memoran- 
dum D42 of the Customs and Excise 
Division of the Department of Na- 
tional Revenue, covers instruments 
designed to indicate ac or de micro- 
amperes, milliamperes or amperes; 
millivolts, volts or kilovolts; and such 
other variables as resistance, tempera- 
ture, pressure, etc., which may be 
translated into direct or alternating 
current or voltage. 

When imported for sale to the ulti- 
mate purchaser in packages, boxes, or 


ade range by push-button, and adjustment of 
four knobs for minimum meter indication. 
These operations attenuate the input signal to 
a predetermined value, causing a bridge cir- 
cuit to be balanced by changing the current 
through a barretter. 


Temperature-controlled oven contains the bar- 
retter and an ambient temperature compen- 
sating resistor. Effect of ambient temperature 
changes is less than 0.005% /° C from 20° C. 


& 
Proper NIXIE digit is lighted automatically 
while bridge is being balanced. No jitter. 


Rugged, accurate. Doesn't require the extreme 
care of many laboratory standard instruments. 
No meter scales to read. Useful for laboratory, 


other containers, these must also be 


ae production line, and in the field. 


APEO sets up system specifications: 
of local chapters 

The establishment of a _ province- 
wide network of chapters has been 
approved by the Executive Council 
of the Association of Professional En- | 
gineers of Ontario. 

The move is designed to bring 
about an improved system of com- 
munications between the Association 
and its members. The APEO has 
grown in 15 years from a compact 
organization with 4,000 members to 
a widely-dispersed body of some 20,- 
000 in all parts of the province. 

“Chapters will be formed in every 
large centre in Ontario in order that 
every member will be able to attend 
regular meetings without having to 
travel a great distance,” said APEO 
president Dwight S. Simmons, P.Eng., 
of Toronto. He added that between | 
35 and 40 chapters would be formed. | Represented by BAYLY ENGINEERING LTD., First St., Ajax (Toronto, Ont., Canada) 


For further information mark No. 15 on Readers’ Service Cerd 


VOLTAGE RANGE: 0.1 to 1199.9 v 
FREQUENCY RANGE: 50 cps to 20 ke 


ACCURACY: 14% 0.1 to 300 v, 100 cps to 10 kc; 
ie% O.1 v to 1199.9 v, SO cps to 20 ke 


INPUT IMPEDANCE: 2 megohms in parallel with 15 pF to 45 pF 
POWER: 60 watts, 115/230 v, 50 to 400 cps 
WEIGHT: 19 Ibs. for portable or rack model 

Availabie in Cabinet or Rack Modeis 


Write for brochure giving many more details 


— Since 1932 — 


Boonton, New Jersey 


CHECK WITH BALLANTINE FIRST FOR LABORATORY AC VACUUM TUBE VOLTMETERS, REGARDLESS OF YOUR REQUIREMENTS FOR 

AMPLITUDE, FREQUENCY, OR WAVEFORM. WE HAVE A LARGE LINE, WITH ADDITIONS EACH YEAR. ALSO AC/OC AND DC/AC 

INVERTERS, CALIBRATORS, CALIBRATED WIDE BAND AF AMPLIFIER, DIRECT-READING CAPACITANCE METER, OTHER ACCESSORIES 
ASK ABOUT OUR LABORATORY VOLTAGE STANDARDS TO 1,000 MC 
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taking the 


overload off 


The trouble with using fuses to protect 
transistors from short period overloads or 
fault currents is simple: the transistor is 
by far the better (and faster) fuse. It can 
also be called too much “thermal inertia” 
on the part of the fuse, but the transistor 
still ends up the same way. 


As fate * would have it, a prominent 
relay manufacturer has now come to the 
rescue. We’ve devised a simple little 3- 
terminal device that will prevent destruc- 
tion of transistors by DC overloads. It’s 
working in customers’ equipment, and 


operates in 1 to 5 milliseconds 
limits the transient, with a com- 
plete short circuit, to a maxi- 
mum of 5 times the set value 
interrupts currents up to 5 
amperes 

can be reset (locally or remotely) 
or designed to cycle 

will operate a local or remote 
warning light, buzzer, etc. 

can be supplied in a wide vari- 
ety of set points 


*and our New Business Program 


— — operates within +20% of its 
set point 


— — doesn’t cost all outdoors 


You do have to allow for the resist- 
ance this overload protector introduces 
into the circuit, but it’s in the order of 
1 to 5 ohms and the voltage drop is a 
few millivolts, less than one-tenth the 
voltage drop of the conventional circuit 
breaker. 


To those who might question the 
economics of spending more than the 
transistor’s cost just to protect it, keep 
the alternatives in mind. If the burned 
out transistor(s) lets a machine produce 
a carload of 4-foot yardsticks or causes 
a few hours of expensive down time, the 
(Ever rented a 


protection is cheap. 


computer?) 


If you’d like some block diagrams of 
typical uses and an assortment of repre- 
sentative values and ratings, write to us, 


care of our Current Fault Division. 


SIGMA INSTRUMENTS, INC. 
34 Pearl Street, So. Braintree 85, Mass. 


AN AFFILIATE OF THE FISHER-PIERCE CO. 


For further information mark No, 45 on Readers’ Service Card 
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| 1960——continued 


Running parallel to the materials 
handling side of the business and 
operating almost as a separate di- 
vision, the rectifier department is con- 
tinuing to supply selenium rectifier 
stacks in various sizes. Early this year, 
Canadian-made silicon diodes will be 
available to the market. 


Basic techniques developed in 1959 
by F. V. Topping Electronics Ltd. to 
produce high stability, narrow shift 
equipment for radio teletype circuits, 
lead to production of a family of 
units during 1960. Contract produc- 
tion orders for equipment to cus- 
tomer specifications was down during 
1960, as was the market for trans- 
istorized communications equipment. 
The company completed development 
of a continuously variable frequency 
synthesizer capable of producing an 
output frequency from 2 to 30 Mc, 
with crystal stability and sufficient 
power to excite low level HF trans- 
mitier stages. The market for this 
equipment looks favorable. Sales 
were undertaken in the United States 
military market during 1960, but de- 
cisions have not been made yet on 
proposals submitted. 


This report has presented a cross- 
section of the Canadian electronics 
industry during 1960. In general, the 
volume of business has been fairly 
good for most companies, although 
profits are down. Canadians have 
realized that they must try for export 
markets and it will be interesting to 
watch developments along that direc- 
tion during 1961. END 


New components—cont. 





Latch relay 117 

Latch relay 255 Frame is a mechanical 
latch, electrical reset type utilizing a 
heavy duty 12-pin plug. Mechanical and 
electrical features include: rigid metal 
structure assuring exact positioning of 
the 2 interfering armatures; high contact 
reliability throughout minimum life of 
10 million mechanical operations; con- 
tacts are 10 amps, 115 vac; relay plug-in 
socket withstands 1500 vac dielectric 
test; “available in three standard contact 
arrangements in a variety of ac and dc 
coil voltages. 

Struthers-Dunn Relays, Toronto. 


Extended range 
vidicon tubes 118 
Two vidicon tubes have been intro- 
duced for use in specialized applica- 
tions. One is an infra-red sensitive vidi- 
con tube of standard dimensions so that 
it can be used in existing TV cameras. 
When used with infra-red illumination, 
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the camera can be applied to security 
operations in banks, factories, or similar 
places. The tube can also be used to 
detect radiating bodies and can see an 
object as it reaches a temperature of 
450 C. When used with an oscilloscope, 
the tube can measure temperature. 

The other vidicon tube is sensitive to 
ultraviolet, and its main use is to obtain 
television pictures from an_ ultra-violet 
microscope. Both tubes are sensitive to 
visible light so cameras can be adjusted 
by ordinary light. 

E.M.1.-Cossor 
ronto. 


Electronics Ltd., To- 


only 3 x 3-3/4 inches over-all, they are 
available with current ratings ranging 
from 5 to 50 amperes, and with peak 
reverse voltage ratings from 50 to 500 
volts. 

Douglas Randall (Canada) Ltd., Scar- 
borough, Ont. 


Coaxial transfer 
switch 

Type 6720 coaxial transfer switch 
automatically switches pairs of 3-1/8 
inch, 50-ohm transmission lines in less 
than 2 seconds. Operation is by remote 
control and the switch can be mounted 
in any position. It provides rapid switch- 


122 


less than 1.05 at a frequency 


0-500 Mc. 
Andrew Antenna Corp 
Ont. 


range of 


Ltd.. Whitby, 


Miniature ceramic 
capacitors 123 
Cerafil capacitors molded in a rugged 
epoxy encapsulation and designated type 
MC80A meet or surpass the require- 
ments of MIL-C-110I15B. Units are 
rated at 100 vde for 85 deg. C operation 
and derated to 50 vde for 125 C opera- 
tion. They are available in capacitances 
from 10 pf through 0.1 uf in six physical 


Power transistors 119 
This family of silicon power transistors 
has been designed for use in high-current 
power supplies, regulators, amplifiers 
and switching applications. They have 
maximum collector current ratings of 
30 amperes, power dissipation of 250 
watts and collector-emitter voltages up 
to 100, 150 or 200 volts. The units are 
available in three series, with collector 
current ratings of 10, 15, and 20 amperes 


sizes ranging from 0.087 in. dia. x 0.315 
in. length to 0.277 x 0.745 inches 


Aerovox Canada Ltd., Hamilton, Ont. 


ing to stand-by equipment for high 
power communication systems and 
V4F-UHF television stations. VSWR is 





THE COMPLETE LINE OF 





SEMICONDUCTORS 





respectively, at a current gain of 10. 
Junction operating and storage tempera- 
ture range is —65 to +150 C. 

Canadian Westinghouse Co. 
Hamilton. 


are now stocked 


Ltd., for your convenience 


Electro-optical 
relay 120 
Models CK1102 and CK1104 electro- 
optical relays are designed for continuous 
operation, primarily as potentiometers, 
with control voltage ranges of 0 to 1.5 
and 0 to 24 volts respectively. Utilizing 
an incandescent light source sealed in 
one end of their light-proof, tubular cases, 


A balanced inventory of 
General Instrument Semi- 
conductors — Transistors, 
Diodes, 


now maintained 


Rectifiers — _ is 











in our 
warehouse, to meet your 


requirements . . . quickly. 











Raysistor devices have a polycrystaline Special Products 
photoconductor on the other end. The 
resistance across the signal (photocon- 
ductor) terminals varies with the voltage 
applied to the control (light source) ter- 
minals. In both models the photocon- 
ductor has a capacity of 75 mw and a 
resistance change of about 10° over the 
control voltage range. 

Raytheon Canada Ltd., Waterloo, Ont. 


A wide range of G.I. circuit 
modules and encapsulated 
assemblies are available for 


specialized applications. 


Silicon rectifier 
stacks 121 
International Rectifier single phase 
bridge silicon rectifier stacks are mount- 
ed on compact dual-fin heat sinks de- 
signed to save space and weight in 
applications which do not permit a 
large volume for mounting. Measuring 


PAYETTE RADIO LIMITED 


MONTREAL 3, P.Q. 


730 ST. JAMES ST. W. . 
TELEPHONE UN 6-6681 
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Defence contracts 





Unclassified electronics contracts for 
$10,000 or more have been awarded to 
the following Canadian firms by the De- 
partment of Defence Production. A figure 
in parentheses indicates the number of 
contracts, the amount being the total 
value. 


November 1-15, 1960 

> Ahearn & Soper Co. 
tubes, $29,986. 

>» Aviation Electric Ltd., Montreal, air- 
craft flight instruments, $1,086,146; re- 
pair and overhaul of aeronautical instru- 
ments and electrical equipment, $28,744. 


Ltd., Ottawa, 


SPEED UP COIL MANUFACTURE 


> Canadian Applied Research Ltd., To- 
ronto, spares for aircraft navigational 
equipment, $10,101. 

> Edo Canada Ltd., Cornwall, 
sonar modification kits, $11,526. 
> Philips Electronics Industries Ltd., To- 
ronto, tubes, $12,199. 

> Radionics Ltd., Montreal, radiacmeters, 
$19,807. 

>» Sperry Gyroscope Co. of Canada Ltd., 
Montreal, computer units, $26,922. 

> Whittaker Electronics Ltd., Ottawa, 
panoramic spectrum analyzers, $27,981. 


Ont., 


November 16-30, 1960 

> Aviation Electric Ltd., Montreal, in- 
verters, $62,924 (2). 

> Canada Wire & Cable Co. Ltd., Ot- 


— 


SAVE COSTS FOR VALUABLE COIL LAMINATIONS 


IMPROVE COIL QUALITY . 


Test all coil parameters before mounting on cores with— 


NEW COIL TURNS TESTER WZL-181° 


The Coil Turns Tester WZL-181 indi- 
cates the number of turns, shorts, 
winding sense, and coil resistance of 
any coil before it is mounted on its 
core. Hence, unnecessary work can 
be saved and transport costs can be 
cut down. The overall savings become 
spectacular in series manufacture of 
coils. 


The two test yokes available, types 
PJ-1 and PJ-2, will take almost any 


NUMBERS OF TURNS 
Measuring range 
Test frequency 
Accuracy een a a 
SHORTED TURNS 


Number of shorted turns causing an indication on the R-scale 


D Medium diameter of turns in meters 
d Copper wire dicmeter in millimeters 
RESISTANCE 

Measuring range 

Accuracy after calibration 


*Manufactured by 
WANDEL & 
GOLTERMANN 


size of coils used in communication 
engineering: transformer, filter, relay 
and RF transformer coils—as long as 
they are without core when tested. 
Resistances between 20 ohms and 50 
kilohms can be measured, thus indi- 
cating faulty turns of wire. 

Owing to its simplicity and reliability, 
the tester may be operated by semi- 
skilled personnel. 


1 to 100,000 turns 
60 C/S 
FS +0.3% 


For 
complete 
information 
write 

or call 
R-O-R 


7 D/d 


50 ohm to 20 kilohm 
= + 2% full scale 


R-0-R ASSOCIATES LIMITED 


1470 DON MILLS RD., DON MILLS, ONT. 


For further information mark No. 42 on Readers’ Service Card 
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tawa, telephone cable, $236,874. 

> Canadian Westinghouse Co. Ltd., Ham- 
ilton, technical representative, $14,461. 

> Canadian Westinghouse Co. Ltd., Ot- 
tawa, technical representative, $15,267. 

p>» A. Deskin Sales Co., Montreal, con- 
nectors, $16,776. 

>» ITT Electronics Service Co. of Canada 
Ltd., Town of Mount Royal, Que., cali- 
bration teams, $15,577. 

> Instronics Ltd., Stittsville, Ont., spec- 
trum analyzers, $12,235. 
> E. G. Lomas, Ottawa, 
$53,399. 

> Northern Electric Co. Ltd., Ottawa, 
supply and construction of transmitting 
antennas, $43,905. 

> R-O-R_ Associates 
Ont., tubes, $68,269. 
>» Sperry Gyroscope Ottawa Ltd., Ottawa, 
aircraft navigational equipment, $90,814. 
> Sylvania Electric (Canada) Ltd., Mont- 
real, tubes, $77,372. 


components, 


Ltd., Don Mills, 


CAMESA News 


This bulletin has been prepared for 
CEE by the Specifications Division, 
Canadian Military Electronics Stan- 
dards Agency, Ottawa. 





>» The format of Standardization Bul- 
letin No. 3 (SB-3) List of Approved 
CAMESA Specifications and Related 
Documents has been revised to cover 
all associated documents as well as 
basic specifications and _ standards. 
The new format will appear with Is- 
sue 43 of SB-3, which is to be distri- 
buted shortly. Amendments will be 
made by monthly supplements. Users 
of the document are reminded that it 
will be necessary to consult the latest 
supplement as well as the basic docu- 
ment to get the latest information. 


» Specification MIL - C - 21097A 
(SHIPS) covering miniature multi- 
contact connectors for use with 1/16- 
in., 3/32-in., and %-in. printed wir- 
ing boards has recently been issued. 
The connectors are intended to pro- 
reliable connections between 
circuitry and conventional 


vide 
printed 
wiring. 


MIL-C-14157B,  su- 
perceding Specification MIL - C- 
14157A, has recently been issued. 
This specification covers high reliabil- 
ity fixed paper or paper-plastic dielec- 
tric direct current capacitors, hermeti- 
cally sealed in metallic cases. These 
capacitors have a failure rate ranging 
from 0.01 percent per 1,000 hours 
to 0.97 percent per 1,000 hours. This 
failure rate is established at a 50% 
confidence level. Production and test 
records are to be maintained by the 
supplier who is also required to carry 
out quality control, reporting to the 
qualifying activity. 


>» Specification 
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New instruments—cont. 





instrumentation tape 
recorder 124 

FR-600 analogue tape recorder has 
standard tape speeds of 7%, 15, 30 and 
60 ips. It handles 2 or l-in. tape (1.5 
or 1-mil base) interchangeably on either 
10% or 14 in. reels. Heads are inter- 
changeable with configurations to 14 
track analogue and 16 digital. An extra 
voice-monitor channel is standard on all. 
Recording modes are: direct, FM car- 
rier, PDM and NRZ digital. Frequency 
response, direct, is 300 to 250,000 cps 
+3 db, at 60 ips. 

Ampex of Canada Ltd., Ottawa. 


Vibration pickup 
calibrator 125 
Battery operated vibration calibrator 
type 1557-A can be used to calibrate 
accelerometers, vibration pickups, vibra- 
tion meters and other vibration-measur- 
ing. systems that use small, crystal-type 
accelerometers as sensing elements. Con- 
sisting of a transistorized electromech- 
anical oscillator and a_ battery-operated 
cylindrical shaker, the instrument pro- 
vides a standard acceleration for 1 g 
(rms) at 100 cps. Acceleration output 


appears at two pillbox-shaped 50-gram 
discs mounted on an internal cylinder 
extending through the instrument and 
projecting at the sides. The pickup to 
be calibrated is attached to, or in place 
of, one of these discs. Acceleration ac- 
curacy is +10%; frequency accuracy is 
+1%. 

General Radio Co., Toronto. 
Oscilloscope record 
camera 126 

Du Mont type 450 oscilloscope cam- 
era features interchangeable camera 
backs and lenses to enable the tech- 
nician to obtain permanent records in 
any size from 4 x 5 in. to 35mm, and | 
in a multiplicity of object-to-image ra- 
tios on regular or Polaroid film and 
print products. Dented locking positions 
in a sliding back permit precision spaced 
multiple exposures per frame, and all 
lenses include synchro shutters for arm- 
ing oscilloscopes equipped with a re- 
mote single sweep feature. 

Other features include direct-viewing 
while recording, large access door for | 
lens and aperture setting, accessories for | 


remote operation, rapid sequential re- 
cording, data card recording and digital 
readout recording from the Du Mont 
425 Digital Oscilloscope. 


Bayly Engineering Ltd., Ajax, Ont. 


Gas analyzer 127 

Kipp Gasanalyzer measures the ther- 
mal conductivity of gases and, using the 
differential method, displays the result- 
ant measurement through a built-in light 
spot galvanometer. The minimum 
amount of gas required for analysis 
is 100 cc. Response time of the instru- 
ment to changes in gas composition is 
less than 5 seconds. Separate terminals 
permit a recording microvoltmeter to be 
used simultaneously with the galvano- 
meter. 

R. H. Nichols Ltd., Toronto. 


Direct recording 
oscillograph 128 
Designed for use in normal laboratory 
testing and evaluation, the 1406 Visi- 
corder produces records of up to six 
channels on ultraviolet-sensitive record 
paper. It may be ordered with a choice 
of galvanometers and record drive 
speeds, and is available with or without 
grid line and timing systems. It records 
variables from 0 to 200 cps; has paper 
speeds up to 25 ips and utilizes an inter- 
nal three-speed timer capable of putting 
time lines on the paper at desired inter- 
vals. 
Honeywell Controls Ltd., 
(Continued on page 60) 


Toronto. 


ALL Digits 
CAN BE 
READ FROM 


firms throughout 
the world in just a 
few years prove 
unprecedented 
acceptance of 
IEE digital 
readouts. 


COMPLETE 


wept seoves 
Binary-ToDecimal WRITE TOBAY FOR 


Decoders Available. compLete SPECIFICATIONS 


Representatives in principal cities 


mark No. 29 on Readers’ Service Card 


DESIGNS AND MANUFACTURES A DIVERSIFIED LINE 


OF SONAR AND ASW SYSTEMS FOR THE 


SHIPS OF THE ROYAL CANADIAN NAVY 


Cornwall, Ontario 
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the most 
complete line of 
ceramic 
capacitors for 
transistor 
circuits 


is part of 
the most 
complete line 
of ceramic 
capacitors 


Centralab 
available for fast local 
delivery in industrial 
quantities at factory prices 
from your Centralab 
industrial distributor 


Write to CENTRALAB for the names of 
our industrial distributors in your area, 
They carry the full line of CENTRALAB 
ceramic capacitors high voltage, buf- 
fers, trimmers, feed-thrus, temperature 
voltage 


compensating—as well as low 


units for transistor circuits, 


n 
da Li. 


P.O. BOX 400, AJAX, ONTARIO 
For further information mark No. 18 
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|Dual-channel plug-in 
‘for oscilloscope 129 
Analab Instrument Corp. has devel- 
oped a dual-channel plug-in for use with 
all Analab oscilloscope main frames. 
Type 200 contains two amplifier chan- 
nels and the trigger sweep circuits. 
Channel A has a maximum bandwidth of 
de to 500 kc and a maximum sensitivity 
of 1 mv/cm; channel B has the same 
bandwidth and a maximum sensitivity of 
40 mv/cm. Signals on either channel 


e @ ®@ 
aaa & 2 
@? @- 4 * 
Pene?e 


against time or each 
other. The sweep range is calibrated 
from 0.5 sec/cm to 1 usec/cm in 18 
calibrated ranges on a 10 cm time base. 
There is 5X calibrated sweep expansion 
available on all ranges: fastest sweep 
extends to 0.2 usec/cm. 
Radionics Ltd., Montreal. 


may be plotted 


Analog-events 
recorder 130 

Esterline-Angus Instruments Co. has 
combined two types of instrument into 
their new analog-events recorder. The 
center portion of the 3-in. chart is an 
analog measurement usually made 
by a basic permanent-magnet, moving- 
coil movement which by internal cir- 
cuitry may be made to measure dec 
microamperes, dc milliamperes, de mil- 
livolts, dc volts, ac volts and ac am- 
peres. 

Six chronograph pens or event mark- 
ers showing on-off time of related events 
or simply timing pulses can be syn- 
chronized with the analog record by 
marking in the enlarged margins of the 
same chart 

George M. Fraser Ltd., Toronto; W. 
Hobson & Associates, Montreal. 


Microsan x-ray 
analyzer 131 

The technique of x-ray microanalysis 
consists essentially of focusing an elec- 
tron beam on to a region of the speci- 
men surface approximately 1 micron in 
diameter and slightly less in depth and 
analysing spectroscopically the resulting 
x-rays. The Cambridge Instrument Co. 
Ltd., Microscan x-ray analyzer allies this 
basic technique with scanning facilities 
so that it can display, side by side, an 
X-ray image showing the distribution of 
a particular element over the area scan- 
ned and an electron image formed by re- 
flected electrons from the same area. 
Magnification can be controlled from 
about 200 to 3,000 and the resolution 
for both images is normally about 1 
micron. 

R. H. Nichols Ltd., Toronto. 
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New equipment—cont. 





Automatic timer 132 

Automatic cycling between high and 
low temperatures with any Precision Se- 
ries Delta temperature chamber can be 
achieved with the new MR-l1 timer. In- 
dividual high and low temperature timer 
adjustments allow independent time dur- 
ations of up to 3 hours each for any 


pair of preselected high and low tem- 
peratures. A master timer either will 
permit cycling indefinitely or will stop 
the cycling after any period up to 24 
hours. 

The Glendon Co. Ltd., Toronto. 


Audio-video 
switcher 
Central Dynamics Ltd. Audio-Video 
Switcher Type TDC 2011 is intended to 
switch audio and video signals for video 


133 


tape recording centres. Any one of ten 
incoming signals with associated audio 
can be switched simultaneously to any 
one or more of ten output feeds. Each 
video output is provided with an isola- 
tion amplifier, while the audio signal is 
switched directly via bridging-line trans- 
former. Smaller units are also available. 

Aeromotive Engineering Products 
Ltd., Montreal. 


Primary standard 
resistance oven 134 
Julie Research Laboratories Inc. model 
PRO-106 primary standard resistance 
oven is suitable for use as a central 
primary standard facility for the test and 
calibration of all secondary standards and 
for the calibration of non-temperature- 
regulated primary standards. Accuracy 
and long-term stability are 0.0008%. Six 
individual decade standards cover the 
range from 100 ohms to 10 megohms. 
Temperature coefficient is less than 0.05 
ppm per deg. C from 15 C to 35 C. 
Radionics Ltd., Montreal. 


Test chamber 13s 

A new walk-in test facility for testing 
under simulated conditions of altitude, 
temperature and humidity, recently con- 
structed by American Research Corp., 
has an all-welded stainless steel interior 
to prevent moisture from high humidity 
testing infiltrating the installation. The 
chamber will produce temperatures from 
—100 F to + 300 F, relative humidities 





INDUSTRY-PREFERRED COMPONENTS 


TAN-O-MITE® 


Ce Sau 
Amc 





TANTALUM SLUG CAPACITORS 











= 


3 CASE SIZES ...2 STYLES 


K} 








1.7 MFD TO 330 MFD 


Write for Bulletin 159 giving complete specifications 
and listings of 79 MIL and commercial values 
available from factory stock and leading 
Electronics Distributors. 


OHMITE MANUFACTURING CO. 


3623 Howard St., Skokie, Ill. 


RESISTORS RELAYS TAP SWITCHES RHEOSTATS R.F.CHOKES 
TANTALUM CAPACITORS VARIABLE TRANSFORMERS DIODES 


A. C. Simmonds & Sons Ltd. 
100 Merton St., 
Toronto 7, Ontario, Canada 


. Robinson & Co. 
1550 Erin St., 


Winnipeg 3, Manitoba, Canada 
For further information mark No. 35 on Readers’ Service Card 
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Trademark 
Dielectric Strength: 480 v/mil 
Dielectric Constant (60 to 10° cycles): 2.0 
Power Factor (60 to 10° cycles): < 0.0005 
Volume Resistivity: 10'° ohm-cm 
Surface Resistivity: 3.6x10° megohms 
Surface Arc-Resistance: does not track 
Temperature Range: —450° to +500°F. 
Chemical Resistance: completely inert 
Moisture Absorption: Zero 


—— 
OS CRANE PACKING COMPANY, LTD. 


from 20 to 95%, and altitudes to 100,000 
feet. 

Computing Devices of Canada Ltd., 
Ottawa. 


Overspeed 
governor 
A miniaturized electronic overspeed 
governor has been developed by Pitlog 
for use on aircraft and other high speed 
engines. Completely transistorized and 
designed to withstand extreme environ- 
ments, the governors are available as 
both “on-off” and servo types. Provi- 
sion has been made to allow the engine 
which the units are meant to control 
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to run at half speed for testing pur- 
poses, eliminating the need to over speed 
the engine when testing the governors. 

Allan Crawford Associates Ltd., Wil- 
lowdale, Ont. 


For Electronic 
Applications... 


GET JUST WHAT YOU 
WANT 


from 


FOR: insulators, 

sleeves or inserts, 

capacitor seals, feed throughs, 
bushings, slot liners, coaxial 
spacers, layer insulation or 
any other parts subject to high 
charge, extended frequency 
range, mechanical and thermal 
shock, extreme temperatures 
and climatic conditions. 

No matter what your re- 
quirement—standard or cus- 
tom—Crane Packing Company 
has a special Teflon fabricating 
plant and complete 
facilities to give you 
prompt delivery. 


REQUEST 
BULLETIN T-110 
FOR GENERAL 
INFORMATION. 


OFFICES IN PRINCIPAL CANADIAN CITIES 


Box 134, Station C, Dept. WTP, Hamilton, Ont. 
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WELL-DRESSED 
ELECTRONIC EQUIPMENT 


WEARS A CUSTOM FITTED TRANSIT 
CASE BY PYLON ON THE WAY TO 
WORK. 


ELECTRONIC DEVICES LOVE THAT 
LUXURY FEEL, AND BEST OF ALL 
THEY HAVE NO EXCUSE FOR NOT 
WORKING ON ARRIVAL. 


OVER 750 SATISFIED INSTRUMENTS 
HAVE BEEN FITTED OUT BY PYLON 
IN THE PAST 12 MONTHS. 


IF YOUR EQUIPMENT DESERVES TO 
TRAVEL TO WORK IN STYLE AND 
COMFORT, LOOK TO ALUMINUM 
CASES BY PYLON — YOU CAN 
SAVE MONEY AND PAMPER YOUR 
EQUIPMENT AT THE SAME TIME. 


PYLON ELECTRONIC DEVELOPMENT company, ltd. 


Communications Systems and Equipment 


161 CLEMENT ST., LASALLE, MONTREAL 32, QUE. 


COMMUNICATIONS 
TECHNICIAN 


required primarily for maintenance 
duties on one or more of the fol- 
lowing: 
1. Frequency division carrier and 
associated telephone line, power 
line and radio equipment. 
. Analogue computer type load 
frequency control equipment, 
supervisory control equipment of 
pulse code and continuous scan 
types, and associated channel 
equipment. 
EXPERIENCE: Applicant should have experience in one or 
more of the above, as he will be expected to handle 
routine and ovtage maintenance with a minimum of assist- 
ance after initial familiarization period. 
EDUCATION: 4 years’ high school and graduation from a 
recognized technical school in electronic option. 
Position is a permanent one in the Company's Montreal 
Communication Section. 
Salary will be commensurate with experience and 
ability. 
Applications should be in writing and should clearly 
indicate technical training, and past experience, with 
emphasis on the work actually carried out by the ap- 
plicant himself. 
» All applications will be acknowledged. 


600 Dorchester Boulevard West 
Montreal 2, P.Q. 


THE SHAWINIGAN WATER AND POWER COMPANY 
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Model VMK-2 — VTVM Kit 

The Starkit Model VMK-2 vacuum tube voltmeter is an in- 
dispensable in TV, FM receiver servicing. It is porticularly 
a must when circuit loading cannot be tolerated, and can 
be used as DC, AC RMS, AC Peak to Peak Meter and as an 
electronic ohmmeter, the VMK-2 permits unusual accuracy. 
Incorporates an attractive 6 inch clear view meter and 
proven printed circuit. 


Kit $44.95 Wired $59.70 
Model 1001 — Multi-Range VOM 
The Starkit Model 1001 is a combination Volt-Ohm Milliam- 
meter, capacity, reactance, inductonce and decibel meter, 
it also tests selenium and silicon rectifiers, silicon and 
germanium diodes. Housed in an attractive case and has 
an extra large 6 inch clear view multi-color meter. 


Kit $39.50 Wired $49.95 





STARK ELECTRONIC SALES CO 


AJAX ONTARIO 
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The widest choice of “Off the Shelf” 


oa wp at goes BF BARRIER TERMINAL STRIPS 


because of a i WOO. ae available in Canada! 


RELAY <- 


TAKES UP TO 6 CONNECTIONS 
PER TERMINAL IN ANY DESIRED 
ARRANGEMENT 

®@ Accepts all standard types of 
Simplify your relay problems . . . avoid solderless connectors 
costly delays ... put your relay require- @ Lends itself to automatic and 
ments in the hands of trained, competent i bly 
engineers at Comar. Send details and get : rend a di variety of 
our recommendations quickly .. . with- e Recerca ratings up to 30 
out obligation. Write today. amps.—2500 volts 


Oiar 


SUB-MINIATURE a 500 SERIES 
(Hleel ric : 0.5.A. APPROVED 
~~ 3349 ADDISON STREET ® Supplied with up to 31 
CHICAGO 186 ILLINOIS ; terminals 

RELAYS * SOLENOIDS * COILS * SWITCHES * HERMETIC SEALING Ne ® Accommodates oa variety 

of connectors 
In Canada: Desser E-E Ltd., 441 St. Francois Xavier St., Montreal - @ Terminals produced to 

customer specification 

@ Wide range of mountings 


® Commercial ratings up to 


30 amps.—4000 volts 


semi + 
semi 
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A WIDE RANGE TO 
CUSTOMER SPECIFICATIONS 


SEMICONDUCTORS <8 2 ies cae Sa 


types of soldered terminals 
@ Available as special con- 
are now stocked figurations supplied for 
customer's own appli- 
cation 
®@ Commercial ratings up to 
30 amps.—2500 volts 


for your convenience 


A balanced inventory of 


General Instrument Semi- 


; pf ~~ 
conductors—tTransistors, ~ 
Diodes, Rectifiers — is 

Write for H. B. Jones Division 
7 


now maintained in our 
Catalogue for detailed informa- 
warehouse, to meet your tion on Barrier Strips, Fanning 


. . ket 
requirements . . . quickly. Strips, Plugs and Sockets, and 
Terminal Panels 











Special Products 


A wide range of G.I. circuit UNITED-CARR 


models and encapsulated as- 
semblies are available for MAKER OF Dor FASTENERS 
specialized applications. 
H. B. JONES DIVISION 
WHOLESALE RADIO & ELECTRONICS LTD. UNITED-CARR FASTENER COMPANY OF CANADA LIMITED 


Subsidiary of Zenith Electric Supply Ltd. 231 Gage Avenue North, Hamilton, Ontario 
66 ORFUS RD. ° TORONTO 19 ° PHONE RU. 7-1271 Sales Offices: Hamilton, Toronto, Montreal 
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Round-up: news and future events 





Heath 


Tupper 


IRE Canadian Conference theme is 
““‘Progress through electronics”’ 


The 1961 IRE Canadian Electron- 
ics Conference sponsored by the In- 
stitute of Radio Engineers, Canadian 
Region, will be held in Toronto 
October 2, 3 and 4. Theme for the 
meeting this year will be “Progress 
through electronics.” 

In announcing dates and theme, 
Fred J. Heath. General Chairman of 
the new Conference Executive Com- 
mittee, said papers, discussion and 
displays would centre on up-to-date 
electronics developments in industry, 
commerce, medicine and defence. 

The new name for the meeting 
(formerly known as IRE Canadian 
Convention and Exposition) has been 
chosen to convey the broad scope of 
the convention. The conference has 
been organized to serve the whole 
industry and to attract those in the 
industry not familiar with IRE and its 
many activities. 

A. R. Low, chairman of the Tech- 
nical Program Committee, said that 
plans for the papers will be establish- 
ed later this month. Anticipated sub- 
jects include electronics exports and 
imports with particular reference to 
the Japanese industry, electronics in 
other countries, communications sys- 
tems, Canada’s satellite program, 
solid state electronics, engineering 
management, traffic control, indus- 
trial electronics, nucleonics, medical 
electronics, plasma physics, data pro- 
cessing in business, and educational 
aspects of electronics. 

Further information about subjects 
for technical papers and deadlines for 
submission of titles and summaries 
will be published in the February 
issue of CEE. 
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Conference manager Grant Smed- 
mor has announced that information 
on exhibit facilities is contained in a 
brochure available from IRE Con- 
ference headquarters, 1819 Yonge 
Street, Toronto 7, Ont. Exhibit space 
in the Automotive Building, Exhibi- 
tion Park, is now being made avail- 
able on a first-come-first-served basis. 


Canadian Region 
Director 

B. R. Tupper, chief engineer of the 
B.C. Telephone Company, has been 
named Canadian Region Director of 
the Institute of Radio Engineers. He 
succeeds A. P. H. Barclay who has 
held the position for the past two 
years. 

A graduate of the University of 
British Columbia, Mr, Tupper has 
been prominent in the development 
of radiotelephone communications in 
B.C. He was made a Fellow of the 
IRE in 1954 for his work in the 
application of radio techniques to the 
extension of long distance telephone 
services in Canada. Mr. Tupper was 
the thirteenth in Canada to be award- 
ed a Fellowship. 

Born in Vancouver, Mr. Tupper’s 
telephone career began more than 30 
years ago. He was associated with 
the North-West Telephone Company 
since its formation in 1929, rising to 
vice-president and general manager 
in 1955. He became chief engineer 
of B.C. Telephone Company in 1958. 


IRE Section meetings 
Kitchener-Waterloo: Jan. 16; “Re- 
cent advances in cryogenic engineer- 


ing,” by Professor C. C. Lim, Uni- 
versity of Waterloo; Meeting at Uni- 
versity of Waterloo, 8.15 p.m. 
Ottawa: Feb. 2; Students’ night 
will feature paper competition among 
students from Royal Military College, 
Queen’s University, University of Ot- 
tawa, Carleton University and East- 


_ern Ontario Institute of Technology; 


National Research Council Auditor- 
ium, Sussex Drive, 8.30 p.m. 

Toronto: Jan. 16; demonstration 
of the IBM 1620 electronic data pro- 
cessing system. Meeting at IBM To- 
ronto Downtown office, 481 Univer- 
sity Ave.; 8 p.m. 

Jan. 31; Tour of the new facilities 
at Ryerson Institute of Technology, 
50 Gould St., Toronto. Tour starts 


from room E127 at 7.30 p.m. 


COMING EVENTS 


January 1961 

17-19 ISA Winter Instrument-auto- 
mation Conference & Exhibit, 
St. Louis, Mo. 


February 

1-3 1961 Winter Convention on 
Military Electronics (IRE). 
Biltmore Hotel, Los Angeles. 
4th International Exhibition of 
Electronic Components, Parc 
des Expositions, Porte de Ver- 
sailles, France. 
International Symposium on 
Semiconductor Devices, UN- 
ESCO House, Paris, France. 

Feb. 26-Mar. 1. Pacific Electronic 
Trade Show, Los Angeles 


March 

16-17 Conference on data processing 
problems in engineering and 
scientific research, sponsored 
by The University of Arizona, 
Tucson, Ariz. 


Thermoelectric 
devices 


A number of new thermo- 
electric devices have appeared 
on the market during the past 
year, and indications are that 
the rate will increase as new 
knowledge is acquired and effi- 
ciency of the elements is im- 
proved. Engineers at Needco 
Cooling Semiconductors Ltd. 
have prepared a series of arti- 
cles providing an introduction 
to the subject, information use- 
ful to engineers designing 
equipment utilizing thermoelec- 
tric semiconductors, and a de- 
scription of specialized equip- 
ment using the new cooling 
units. See our February issue. 
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Automatic Electric Sales 
(Canada) Ltd. 


B 
Bach Simpson Ltd. 
Ballantine Labs Inc. 
Cc 
Canadian Marconi Company . 
Centralab Canada Ltd. 
Comar Electric Co. 
Crane Packing Company Ltd. 


D 
Daystrom Ltd. (Weston Div.) 


E 
Edo (Canada) Ltd. 
Eitel-McCullough Inc. 


F 
Federal Wire & Cable, Div. of 
ie K. Porter Co. (Canada) 


General Instrument Limited .. 
General Radio Company 
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Hewlett-Packard Company 
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Industrial Electronic Engineers 
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Lenkurt Electric Co. of Canada 
Ltd. 
Litton Industries (Electronic 
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Northern Electric Co. Ltd 
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Raytheon Canada Ltd. 
. O. R. Associates Ltd. 
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Tektronix, Inc. 


United-Carr Fastener Co. of 
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POPULAR 


Call your Gp) rep today for a 
demonstration of one of these 


SCILLOSCOPES 


Production or lab instruments—Simple to use, even for non- 
technical personnel — Moderately priced—Full 10 cm x 10 cm 
display — Automatic calibration waveforms— Low phase shift — 
Automatic triggering for optimum presentation—“Times-5” 
sweep expander magnifies trace, improves resolution. 


DC to 200 KC 


Models 120A/AR combine minimum controls with # automatic triggering 
for utmost speed, convenience. Horizontal amplifier dc to 200 KC; phase 
shift only + 2° to 100 KC. More X-axis information due to horizontal ampli- 
fier sensitivity control, with vernier, 5% accuracy. Balanced input on most 
sensitive ranges for low level work. Times-5 sweep expander, all ranges. 15 
calibrated sweep speeds, 5 usec/cm to 0.2 sec/cm. Vernier, expander extend 
speed range 1 ysec/cm to 0.5 sec/cm. 10 mv/cm sensitivity calibrated ver- 
tical amplifier, drift-free trace. # 120A (cabinet) or # 120AR (rack) , $435. 


DC to 200 KC - DUAL TRACE 


Models 122A/AR provide simultaneous two-phenomena presentation, are ideal for direct 
comparison of filter, amplifier output /input phenomena; vibration testing. Unique # front- 
panel automatic calibrator waveform switch. Twin vertical amplifiers operate independent- 
ly, simultaneously, differentially. Automatic triggering, automatic synchronization, single 
trace operation when desired. Sensitivity 10 mv/cm to 100 v/cm, 15 calibrated sweeps, ver- 
nier extension. Horizontal amplifier dc to 200 KC. # 122A (cabinet) or 122AR (rack) , $625. 


__DC to 300 KC -“BIG SCOPE” PERFORMANCE 


Models 130B/BR provide wide usefulness, simple operation and rugged dependability. 21 calibrated sweep 
times, 1 »sec/cm to 5 sec/cm. Vernier, expander extend range 0.2 ,»sec/cm to 12.5 sec/cm. Twin hori- 
zontal and vertical amplifiers, phase shift + 1° to 50 KC; sensitivity 1 mv/cm to 125 v/cm. Balanced 
input on 6 most sensitive ranges. Common mode rejection 40 db. Stability 1 mv/hour after warmup. 
Triggering automatic, internally, line power, externally, 0.5 v or greater. # 130B (cabinet) or 130BR 


(rack) , $650. Data subject to change without notice. Prices f.o.b. factory. 














HEWLETT-PACKARD COMPANY 


: cas 1050L Page Mill Road Palo Alto, California, U.S.A 
Thirteen precision Cable “HEWPACK” DAvenport 6-7000 
hp oscilloscopes Sales representatives in all principal areas 
; HEWLETT-PACKARD S.A. 


dc to 1,000 MC Rue du Vieux Billard No. 1 Geneva, Switzerland 
: Cable “HEWPACKSA” Tel. No. (022) 26. 43. 36 «715 
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IMAC 4KM70,000LA 


- 


; ‘ 


M 


and 4KM70,000LQ 





KILOWATTS 





POWER OUTPUT, 





PREVIOUSLY AVAILABLE POWER 


ff j ae ' 
wa 1 | e 


~~ 
f 
LJ 


nf 


























400 600 


FREQUENCY... MEGACYCLES 


NOW...25KW AT 400-985 MEGACYCLES WITH 
EIMAC KLYSTRONS USING BeO RF WINDOWS 


Eimac fills an important gap in the power vs. frequency 
chart with the introduction of the 4KM70,000LA and the 
4KM70,000LQ. These new power-amplifier klystrons de- 
liver minimum CW output of 25 kilowatts with a narrow 
band gain of 50db at frequencies from 400 to 985 mega- 
cycles. That’s improved performance and higher power in 
this range than previously available. 

The reason: these new ceramic and metal tubes are 
manufactured with windows of beryllium oxide — the 
amazing insulating material recently introduced by Eimac 
for vacuum tube use. It breaks through the problem of 
providing greater power-output capabilities in high power 


microwave tubes such as these by dissipating ever larger 
amounts of heat in dielectrics used as rf windows. 

The 4KM70,000LA is designed for use at frequencies 
between 400 and 610 megacycles and the 4KM70,000LQ 
at frequencies between 610 and 985 megacycles. You'll find 
these tubes ideal for troposcatter communications and UHF 
television applications with an Eimac Klystron Amplifier 
Circuit Assembly to cover the specified fre- 
quency range. Eitel-McCullough, Inc., San 
Carlos, California. Canadian Representative, 

R. D. B. Sheppard, 2036 Prince Charles 
Road, Ottawa. 
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